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MODULATORS OF DIACYGLYCEROL 
ACYLTRANSFERASE 2 ( DGAT2 ) 

SEQUENCE LISTING 
[ 0001 ] The present application is being filed along with a 
Sequence Listing in electronic format . The Sequence Listing 
is provided as a file entitled BIOL0178WOSEQ _ ST25 . txt 
created Jun . 8 , 2016 , which is 1 mb in size . The information 
in the electronic format of the sequence listing is incorpo 
rated herein by reference in its entirety . 

FIELD 
[ 0002 ] The present embodiments provide methods , com 
pounds , and compositions for treating , preventing , or ame 
liorating a disease associated with nonalcoholic fatty liver 
disease , including non - alcoholic steatohepatitis ( NASH ) and 
hepatic steatosis , by administering a diacylglycerol acyl 
transferase 2 ( DGAT2 ) specific inhibitor to an individual . 

BACKGROUND 
[ 0003 ] Nonalcoholic fatty liver diseases ( NAFLDs ) 
including NASH ( nonalcoholic steatohepatitis ) are consid 
ered to be hepatic manifestations of the metabolic syndrome 
( Marchesini G , et al . Hepatology 2003 ; 37 : 917 - 923 ) and are 
characterized by the accumulation of triglycerides in the 
liver of patients without a history of excessive alcohol 
consumption . The majority of patients with NAFLD are 
obese or morbidly obese and have accompanying insulin 
resistance ( Byrne C D and Targher G . J Hepatol 2015 April ; 
62 ( 1S ) : S47 - S64 ) . The incidence of NAFLD / NASH has 
been rapidly increasing worldwide consistent with the 
increased prevalence of obesity , and is currently the most 
common chronic liver disease . Recently , the incidence of 
NAFLD and NASH was reported to be 46 % and 12 % , 
respectively , in a largely middle - aged population ( Williams 
C D , et al . Gastroenterology 2011 ; 140 : 124 - 131 ) . 
[ 0004 ] NAFLD is classified into simple steatosis , in which 
only hepatic steatosis is observed , and NASH , in which 
intralobular inflammation and ballooning degeneration of 
hepatocytes is observed along with hepatic steatosis . The 
proportion of patients with NAFLD who have NASH is still 
not clear but might range from 20 - 40 % . NASH is a pro 
gressive disease and may lead to liver cirrhosis and hepato 
cellular carcinoma ( Farrell G C and Larter C Z . Hepatology 
2006 ; 43 : S99 - S112 ; Cohen JC , et al . Science 2011 ; 332 : 
1519 - 1523 ) . Twenty percent of NASH patients are reported 
to develop cirrhosis , and 30 - 40 % of patients with NASH 
cirrhosis experience liver - related death ( McCullough A J . J 
Clin Gastroenterol 2006 ; 40 Suppl 1 : S17 - S29 ) . Recently , 
NASH has become the third most common indication for 
liver transplantation in the United States ( Charlton MR , et 
al . Gastroenterology 2011 ; 141 : 1249 - 1253 ) . 
[ 0005 ] Currently , the principal treatment for NAFLD / 
NASH is lifestyle modification by diet and exercise . How 
ever , pharmacological therapy is indispensable because 
obese patients with NAFLD often have difficulty maintain 
ing improved lifestyles . 
[ 0006 ] Lipodystrophy syndromes are a group of rare meta 
bolic diseases characterized by selective loss of adipose 
tissue that leads to ectopic fat deposition in liver and muscle 
and the development of insulin resistance , diabetes , dyslipi 
demia and fatty liver disease ( Shulman G I . N Engl J Med 
2014 ; 371 : 1131 - 1141 ; Garg A . J Clin Endocrinol Metab 

2011 ; 96 : 3313 - 3325 ; Chan J L and Oral E A . Endocr Pract 
2010 ; 16 : 310 - 323 ; Garg A . N Engl J Med 2004 ; 350 : 
1220 - 1234 ) . These syndromes constitute a significant medi 
cal unmet need as these patients are refractory to current 
therapies , mainly used to treat diabetes and elevated TG 
levels , in an attempt to reduce the risk of serious associated 
complications ( coronary artery disease , diabetic nephropa 
thy , cirrhosis and pancreatitis ) . 
[ 0007 ] Partial Lipodystrophy has a higher prevalence ( es 
timated ~ 2 - 3 in one ( 1 ) million ) than generalized lipodys 
trophy , but the extent of the prevalence is unknown because 
these patients are greatly under - diagnosed ( Chan J L and 
Oral E A . Endocr Pract 2010 ; 16 : 310 - 323 ; Garg A . J Clin 
Endocrinol Metab 2011 ; 96 : 3313 - 3325 ) . Partial lipodystro 
phy is further divided into acquired partial lipdystrophy 
( APL ) or Familial partial lipodystrophy ( FPL ) . The diagno 
sis of PL is mainly clinical and needs to be considered in 
patients presenting with the triad of insulin resistance ( with 
or without overt diabetes ) , significant dyslipidemia in the 
form of hypertriglyceridemia , and fatty liver ( Huang - Doran 
I , et al . J Endocrinol 2010 ; 207 : 245 - 255 ) . Patients often 
present with diabetes and severe insulin resistance requiring 
high doses of insulin . 
[ 0008 ] Current treatment includes lifestyle modification 
such as reducing caloric intake and increasing energy expen 
diture via exercise . Conventional therapies used to treat 
severe insulin resistance ( metformin , thiazolidinediones , 
GLP - 1s , insulin ) , and / or high TGs ( dietary fat restriction , 
fibrates , fish oils ) are not very efficacious in these patients 
( Chan J L and Oral E A . Endocr Pract 2010 ; 16 : 310 - 323 ; 
Garg A . J Clin Endocrinol Metab 2011 ) . Partial Lipodystro 
phy is an ultra - orphan indication for which there is a 
significant unmet medical need . Diabetes , NASH , and / or 
hypertriglyceridemia associated with this condition can lead 
to serious complications ( Handelsman Y , et al . Endocr Pract 
2013 ; 19 : 107 - 116 ) . 
[ 0009 ] Diacylglycerol O - acyltransferase ( DGAT ) cata 
lyzes the final step in triglyceride ( TG ) synthesis by facili 
tating the linkage of sn - 1 , 2 - diacylglycerol ( DAG ) with an 
acyl - CoA . There are two isoforms of DGATS ( DGAT1 and 
DGAT2 ) , and studies indicate that both DGAT1 and DGAT2 
play important roles in TG synthesis . DGAT1 is most highly 
expressed in small intestine and white adipose tissue ( WAT ) , 
whereas DGAT2 is primarily expressed in liver and WAT 
( Cases S , et al . Proc Natl Acad Sci USA 1998 ; 95 , 13018 
13023 ; Cases S , et al . J Biol Chem 2001 ; 276 , 38870 
38876 ) . Although both DGAT1 and DGAT2 catalyze the 
same reactions in TG synthesis with DAG or monoacyl 
glycerol ( MAG ) and acyl - CoA as substrates , they are func 
tionally distinguished not only by their tissue expression , but 
by their differences in catalytic properties ( Cao J , et al . J 
Lipid Res 2007 ; 48 : 583 - 591 ; Cheng D , et al . J Biol Chem 
2008 ; 283 : 29802 - 29811 ) , subcellular localization ( Stone S 
J , et al . J Biol Chem 2004 ; 279 : 11767 - 11776 ) , and physi 
ological regulation ( Meegalla R L , et al . Biochem Biophys 
Res Commun 2002 , 298 , 317 - 323 ) . For example , suppres 
sion of DGAT2 , but not of DGAT1 , by antisense oligonucle 
otide treatment improved hepatic steatosis and blood lipid 
levels independent of adiposity in rodent models of obesity 
and the data indicated that these effects were related to 
decreased hepatic lipid synthesis ( Yu X X , et al . Hepatology 
2005 ; 42 : 362 - 371 ) . 
[ 0010 ] These studies demonstrate that DGAT2 inhibition 
may improve NAFLD / NASH , as well as the metabolic 
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profile of patients with lipodystrophy syndromes by reduc 
ing triglycerides , improving insulin sensitivity , and decreas 
ing hepatic steatosis . 

SUMMARY 
[ 0011 ] The present embodiments provided herein are 
directed to potent and / or tolerable compounds and compo 
sitions useful for treating , preventing , ameliorating , or slow 
ing progression of NAFLD , such as NASH , as well as 
lipodystrophy syndromes , such as partial lipodystrophy . 
[ 0012 ] Several embodiments provided herein are directed 
to several antisense compounds that are more potent and 
efficacious than antisense oligonucleotides from an earlier 
published application , WO 2005 / 019418 . Several embodi 
ments provided herein are directed to compounds and com 
positions that are potent and tolerable . 

DETAILED DESCRIPTION 
[ 0013 ] It is to be understood that both the foregoing 
general description and the following detailed description 
are exemplary and explanatory only and are not restrictive of 
the invention , as claimed . Herein , the use of the singular 
includes the plural unless specifically stated otherwise . As 
used herein , the use of “ or ” means “ and / or ” unless stated 
otherwise . Furthermore , the use of the term " including ” as 
well as other forms , such as “ includes ” and “ included ” , is 
not limiting . Also , terms such as “ element ” or “ component ” 
encompass both elements and components comprising one 
unit and elements and components that comprise more than 
one subunit , unless specifically stated otherwise . 
[ 0014 ] The section headings used herein are for organiza 
tional purposes only and are not to be construed as limiting 
the subject matter described . All documents , or portions of 
documents , cited in this application , including , but not 
limited to , patents , patent applications , articles , books , trea 
tises , and GenBank and NCBI reference sequence records 
are hereby expressly incorporated by reference for the 
portions of the document discussed herein , as well as in their 
entirety . 
[ 0015 ] It is understood that the sequence set forth in each 
SEQ ID NO in the examples contained herein is independent 
of any modification to a sugar moiety , an internucleoside 
linkage , or a nucleobase . As such , antisense compounds 
defined by a SEQ ID NO may comprise , independently , one 
or more modifications to a sugar moiety , an internucleoside 
linkage , or a nucleobase . Antisense compounds described by 
ISIS number ( ISIS # ) indicate a combination of nucleobase 
sequence , chemical modification , and motif . 
[ 0016 ] Unless otherwise indicated , the following terms 
have the following meanings : 
[ 0017 ] “ 2 ' - deoxynucleoside ” means a nucleoside compris 
ing 2 ' - H ( H ) furanosyl sugar moiety , as found in naturally 
occurring deoxyribonucleic acids ( DNA ) . In certain embodi 
ments , a 2 ' - deoxynucleoside may comprise a modified 
nucleobase or may comprise an RNA nucleobase ( e . g . , 
uracil ) . 
[ 0018 ] “ 2 - O - methoxyethyl ” ( also 2 ' - MOE and 2 - O ( CH2 ) 
2 - OCH3 ) refers to an O - methoxy - ethyl modification at the 
2 ' position of a sugar ring , e . g . a furanose ring . A 2 ' - O 
methoxyethyl modified sugar is a modified sugar . 
[ 0019 ] “ 2 ' - MOE nucleoside ” ( also 2 - O - methoxyethyl 
nucleoside ) means a nucleoside comprising a 2 ' - MOE modi 
fied sugar moiety . 

[ 0020 ] “ 2 ' - substituted nucleoside ” or “ 2 - modified nucleo 
side ” means a nucleoside comprising a 2 ' - substituted or 
2 ' - modified sugar moiety . As used herein , “ 2 ' - substituted ” or 
“ 2 - modified ” in reference to a sugar moiety means a fura 
nosyl sugar moiety comprising a 2 ' - substituent group other 
than H or OH . 
[ 0021 ] “ Z ' target site ” refers to the nucleotide of a target 
nucleic acid which is complementary to the 3 ' - most nucleo 
tide of a particular antisense compound . 
[ 0022 ] “ 5 ' target site ” refers to the nucleotide of a target 
nucleic acid which is complementary to the 5 ' - most nucleo 
tide of a particular antisense compound . 
[ 0023 ] “ 5 - methylcytosine ” means a cytosine modified 
with a methyl group attached to the 5 position . A 5 - meth 
ylcytosine is a modified nucleobase . 
10024 ] “ About ” means within + 10 % of a value . For 
example , if it is stated , “ the compounds affected at least 
about 70 % inhibition of DGAT2 ” , it is implied that DGAT2 
levels are inhibited within a range of 60 % and 80 % . 
[ 0025 ] “ Administration ” or “ administering ” refers to 
routes of introducing a compound or composition provided 
herein to an individual to perform its intended function . An 
example of a route of administration that can be used 
includes , but is not limited to parenteral administration , such 
as subcutaneous , intravenous , or intramuscular injection or 
infusion . 
[ 0026 ] “ Administered concomitantly ” or “ co - administra 
tion ” means administration of two or more compounds in 
any manner in which the pharmacological effects of both are 
manifest in the patient . Concomitant administration does not 
require that both agents be administered in a single phar 
maceutical composition , in the same dosage form , by the 
same route of administration , or at the same time . The effects 
of both agents need not manifest themselves at the same 
time . The effects need only be overlapping for a period of 
time and need not be coextensive . Concomitant administra 
tion or co - administration encompasses administration in 
parallel or sequentially . 
10027 ] “ Amelioration ” refers to a lessening of at least one 
indicator , sign , or symptom of an associated disease , disor 
der , or condition . In certain embodiments , amelioration 
includes a delay or slowing in the progression of one or more 
indicators of a condition or disease . The severity of indica 
tors may be determined by subjective or objective measures , 
which are known to those skilled in the art . 
[ 0028 ] “ Animal ” refers to a human or non - human animal , 
including , but not limited to , mice , rats , rabbits , dogs , cats , 
pigs , and non - human primates , including , but not limited to , 
monkeys and chimpanzees . 
100291 " Antisense activity ” means any detectable or mea 
surable activity attributable to the hybridization of an anti 
sense compound to its target nucleic acid . In certain embodi 
ments , antisense activity is a decrease in the amount or 
expression of a target nucleic acid or protein encoded by 
such target nucleic acid compared to target nucleic acid 
levels or target protein levels in the absence of the antisense 
compound to the target . 
( 00301 “ Antisense compound ” means a compound com 
prising an antisense oligonucleotide and optionally one or 
more additional features , such as a conjugate group or 
terminal group . Examples of antisense compounds include 
single - stranded and double - stranded compounds . Examples 
are antisense oligonucleotides , ribozymes , siRNAs , shR 
NAs , SSRNAs , and occupancy - based compounds . 
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[ 0031 ] “ Antisense inhibition ” means reduction of target 
nucleic acid levels in the presence of an antisense compound 
complementary to a target nucleic acid compared to target 
nucleic acid levels in the absence of the antisense com 
pound . 
[ 0032 ] “ Antisense mechanisms ” are all those mechanisms 
involving hybridization of a compound with target nucleic 
acid , wherein the outcome or effect of the hybridization is 
either target degradation or target occupancy with concomi 
tant stalling of the cellular machinery involving , for 
example , transcription or splicing . 
[ 0033 ] " Antisense oligonucleotide ” means an oligonucle 
otide having a nucleobase sequence that is complementary 
to a target nucleic acid or a region or segment thereof . In 
certain embodiments , an antisense oligonucleotide is spe 
cifically hybridizable to a target nucleic acid or a region or 
segment thereof . 
10034 ] “ Bicyclic nucleoside " or " BNA ” means a nucleo 
side comprising a bicyclic sugar moiety . As used herein , 
“ bicyclic sugar ” or “ bicyclic sugar moiety ” means a modi 
fied sugar moiety comprising two rings , wherein the second 
ring is formed via a bridge connecting two of the atoms in 
the first ring thereby forming a bicyclic structure . In certain 
embodiments , the first ring of the bicyclic sugar moiety is a 
furanosyl moiety . In certain embodiments , the bicyclic sugar 
moiety does not comprise a furanosyl moiety . 
[ 0035 ] “ Branching group ” means a group of atoms having 
at least 3 positions that are capable of forming covalent 
linkages to at least 3 groups . In certain embodiments , a 
branching group provides a plurality of reactive sites for 
connecting tethered ligands to an oligonucleotide via a 
conjugate linker and / or a cleavable moiety . 
[ 0036 ] “ Cell - targeting moiety ” means a conjugate group 
or portion of a conjugate group that is capable of binding to 
a particular cell type or particular cell types . 
[ 0037 ] “ Cleavable moiety ” means a bond or group of 
atoms that is cleaved under physiological conditions , for 
example , inside a cell , an animal , or a human . 
[ 0038 ] " cEt ” or “ constrained ethyl ” means a bicyclic sugar 
moiety comprising a bridge connecting the 4 ' - carbon and the 
2 ' - carbon , wherein the bridge has the formula : 4 ' - CH 
( CH2 ) - 0 - 2 ' . 
[ 0039 ] “ Chemical modification ” means a chemical differ 
ence in a compound when compared to a naturally occurring 
counterpart . Chemical modifications of oligonucleotides 
include nucleoside modifications ( including sugar moiety 
modifications and nucleobase modifications ) and inter 
nucleoside linkage modifications . In reference to an oligo 
nucleotide , chemical modification does not include differ 
ences only in nucleobase sequence . 
[ 0040 ] " Chemically distinct region ” refers to a region of 
an antisense compound that is in some way chemically 
different than another region of the same antisense com 
pound . For example , a region having 2 - O - methoxyethyl 
nucleotides is chemically distinct from a region having 
nucleotides without 2 - O - methoxyethyl modifications . 
[ 0041 ] “ Chimeric antisense compounds ” means antisense 
compounds that have at least 2 chemically distinct regions , 
each position having a plurality of subunits . 
[ 0042 ] “ Cleavable bond ” means any chemical bond 
capable of being split . In certain embodiments , a cleavable 
bond is selected from among : an amide , a polyamide , an 
ester , an ether , one or both esters of a phosphodiester , a 
phosphate ester , a carbamate , a di - sulfide , or a peptide . 

[ 0043 ] “ Cleavable moiety ” means a bond or group of 
atoms that is cleaved under physiological conditions , for 
example , inside a cell , an animal , or a human . 
[ 0044 ] “ Complementary ” in reference to an oligonucle 
otide means the nucleobase sequence of such oligonucle 
otide or one or more regions thereof matches the nucleobase 
sequence of another oligonucleotide or nucleic acid or one 
or more regions thereof when the two nucleobase sequences 
are aligned in opposing directions . Nucleobase matches or 
complementary nucleobases , as described herein , are limited 
to adenine ( A ) and thymine ( T ) , adenine ( A ) and uracil ( U ) , 
cytosine ( C ) and guanine ( G ) , and 5 - methyl cytosine ( mC ) 
and guanine ( G ) unless otherwise specified . Complementary 
oligonucleotides and / or nucleic acids need not have nucle 
obase complementarity at each nucleoside and may include 
one or more nucleobase mismatches . By contrast , " fully 
complementary ” or “ 100 % complementary ” in reference to 
oligonucleotides means that such oligonucleotides have 
nucleobase matches at each nucleoside without any nucle 
obase mismatches . 
[ 0045 ] “ Conjugate group ” means a group of atoms that is 
directly or indirectly attached to a parent compound , e . g . , an 
oligonucleotide . 
[ 0046 ] “ Conjugate linker ” means a group of atoms that 
connects a conjugate group to a parent compound , e . g . , an 
oligonucleotide . 
0047 ] “ Constrained ethyl nucleoside ” ( also cEt nucleo 
side ) means a nucleoside comprising a bicyclic sugar moiety 
comprising a 4 ' - CH ( CH3 ) 0 - 2 ' bridge . 
[ 0048 ] “ Contiguous ” in the context of an oligonucleotide 
refers to nucleosides , nucleobases , sugar moieties , or inter 
nucleoside linkages that are immediately adjacent to each 
other . For example , " contiguous nucleobases ” means nucle 
obases that are immediately adjacent to each other . 
100491 " Designing ” or “ Designed to ” refer to the process 
of designing an oligomeric compound that specifically 
hybridizes with a selected nucleic acid molecule . 
[ 0050 ) “ DGAT2 ” means any nucleic acid or protein of 
DGAT2 . “ DGAT2 nucleic acid ” means any nucleic acid 
encoding DGAT2 . For example , in certain embodiments , a 
DGAT2 nucleic acid includes a DNA sequence encoding 
DGAT2 , an RNA sequence transcribed from DNA encoding 
DGAT2 ( including genomic DNA comprising introns and 
exons ) , including a non - protein encoding ( i . e . non - coding ) 
RNA sequence , and an mRNA sequence encoding DGAT2 . 
“ DGAT2 mRNA ” means an mRNA encoding a DGAT2 
protein . 
[ 0051 ] “ DGAT2 specific inhibitor ” refers to any agent 
capable of specifically inhibiting DGAT2 RNA and / or 
DGAT2 protein expression or activity at the molecular level . 
For example , DGAT2 specific inhibitors include nucleic 
acids ( including antisense compounds ) , peptides , antibodies , 
small molecules , and other agents capable of inhibiting the 
expression of DGAT2 RNA and / or DGAT2 protein . 
[ 0052 ] “ Dose ” means a specified quantity of a pharma 
ceutical agent provided in a single administration , or in a 
specified time period . In certain embodiments , a dose may 
be administered in two or more boluses , tablets , or injec 
tions . For example , in certain embodiments , where subcu 
taneous administration is desired , the desired dose may 
require a volume not easily accommodated by a single 
injection . In such embodiments , two or more injections may 
be used to achieve the desired dose . In certain embodiments , 
a dose may be administered in two or more injections to 



US 2018 / 0312845 A1 Nov . 1 , 2018 

minimize injection site reaction in an individual . In other 
embodiments , the pharmaceutical agent is administered by 
infusion over an extended period of time or continuously . 
Doses may be stated as the amount of pharmaceutical agent 
per hour , day , week or month . 
[ 0053 ] “ Dosing regimen ” is a combination of doses 
designed to achieve one or more desired effects . 
[ 0054 ] “ Double - stranded antisense compound ” means an 
antisense compound comprising two oligomeric compounds 
that are complementary to each other and form a duplex , and 
wherein one of the two said oligomeric compounds com 
prises an antisense oligonucleotide . 
[ 0055 ] “ Effective amount ” means the amount of com 
pound sufficient to effectuate a desired physiological out 
come in an individual in need of the agent . The effective 
amount may vary among individuals depending on the 
health and physical condition of the individual to be treated , 
the taxonomic group of the individuals to be treated , the 
formulation of the composition , assessment of the individu 
al ' s medical condition , and other relevant factors . 
[ 0056 ] “ Efficacy ” means the ability to produce a desired 
effect . 
[ 0057 ] “ Expression ” includes all the functions by which a 
gene ' s coded information is converted into structures pres 
ent and operating in a cell . Such structures include , but are 
not limited to the products of transcription and translation . 
[ 0058 ] “ Fully modified ” in reference to an oligonucleotide 
means a modified oligonucleotide in which each nucleoside 
is modified . “ Uniformly modified ” in reference to an oligo 
nucleotide means a fully modified oligonucleotide in which 
at least one modification of each nucleoside is the same . For 
example , the nucleosides of a uniformly modified oligo 
nucleotide can each have a 2 ' - MOE modification but differ 
ent nucleobase modifications , and the internucleoside link 
ages may be different . 
[ 0059 ] " Gapmer ” means a chimeric antisense compound 
in which an internal region having a plurality of nucleosides 
that is positioned between external regions having one or 
more nucleosides , wherein the nucleosides comprising the 
internal region are chemically distinct from the nucleoside 
or nucleosides comprising the external regions . The internal 
region may be referred to as the “ gap ” and the external 
regions may be referred to as the “ wings . ” In certain 
embodiments , the structure of a gapmer may support RNase 
H cleavage . 
[ 0060 ] “ Hybridization ” means the pairing or annealing of 
complementary oligonucleotides and / or nucleic acid mol 
ecules . While not limited to a particular mechanism , the 
most common mechanism of hybridization involves hydro 
gen bonding , which may be Watson - Crick , Hoogsteen or 
reversed Hoogsteen hydrogen bonding , between comple 
mentary nucleobases . In certain embodiments , complemen 
tary nucleic acid molecules include , but are not limited to , an 
antisense compound and a nucleic acid target . In certain 
embodiments , complementary nucleic acid molecules 
include , but are not limited to , an antisense oligonucleotide 
and a nucleic acid target . 
[ 0061 ] " Identifying an animal having , or at risk for having , 
a disease , disorder and / or condition " means identifying an 
animal having been diagnosed with the disease , disorder 
and / or condition or identifying an animal predisposed to 
develop the disease , disorder and / or condition . Such iden 

tification may be accomplished by any method including 
evaluating an individual ' s medical history and standard 
clinical tests or assessments . 
[ 0062 ] “ Immediately adjacent ” means there are no inter 
vening elements between the immediately adjacent elements 
of the same kind ( e . g . no intervening nucleobases between 
adjacent nucleobases ) . 
[ 0063 ] “ Individual ” means a human or non - human animal 
selected for treatment or therapy . 
[ 0064 ] “ Inhibiting the expression or activity ” refers to a 
reduction , blockade of the expression or activity relative to 
the expression or activity in an untreated or control sample , 
and does not necessarily indicate a total elimination of 
expression or activity . 
[ 0065 ] “ Internucleoside linkage ” means a group or bond 
that forms a covalent linkage between adjacent nucleosides 
in an oligonucleotide . As used herein “ modified internucleo 
side linkage ” means any internucleoside linkage other than 
a naturally occurring , phosphate internucleoside linkage . 
Naturally occurring , non - phosphate linkages are referred to 
herein as modified internucleoside linkages . “ Phosphoroth 
ioate linkage ” means a linkage between nucleosides wherein 
the phosphodiester bond of a phosphate linkage is modified 
by replacing one of the non - bridging oxygen atoms with a 
sulfur atom . A phosphorothioate linkage is a modified inter 
nucleoside linkage . 
10066 ] “ Lengthened ” antisense oligonucleotides are those 
that have one or more additional nucleosides relative to an 
antisense oligonucleotide disclosed herein ; e . g . a parent 
oligonucleotide . 
[ 0067 ] “ Linearly modified sugar ” or “ linearly modified 
sugar moiety ” means a modified sugar moiety that com 
prises an acyclic or non - bridging modification . Such linear 
modifications are distinct from bicyclic sugar modifications . 
10068 ] “ Linked deoxynucleoside " means a nucleic acid 
base ( A , G , C , T , U ) substituted by deoxyribose linked by a 
phosphate ester to form a nucleotide . 
100691 “ Linked nucleosides ” are nucleosides that are con 
nected in a continuous sequence ( i . e . no additional nucleo 
sides are present between those that are linked ) . 
0070 ] As used herein , " mismatch ” or “ non - complemen 
tary ” means a nucleobase of a first oligonucleotide that is not 
complementary to the corresponding nucleobase of a second 
oligonucleotide or target nucleic acid when the first and 
second oligonucleotides are aligned . For example , a univer 
sal nucleobase , inosine , and hypoxanthine , are capable of 
hybridizing with at least one nucleobase but are still mis 
matched or non - complementary with respect to nucleobase 
to which it hybridized . As another example , a nucleobase of 
a first oligonucleotide that is not capable of hybridizing to 
the corresponding nucleobase of a second oligonucleotide or 
target nucleic acid when the first and second oligonucle 
otides are aligned is a mismatch or non - complementary 
nucleobase . 
[ 0071 ] " Modified nucleobase ” means any nucleobase 
other than adenine , cytosine , guanine , thymidine , or uracil . 
An “ unmodified nucleobase ” means the purine bases 
adenine ( A ) and guanine ( G ) , and the pyrimidine bases 
thymine ( T ) , cytosine ( C ) and uracil ( U ) . A “ universal base ” 
is a nucleobase that can pair with any one of the five 
unmodified nucleobases . 
[ 0072 ] “ Modified nucleoside ” means a nucleoside having , 
independently , a modified sugar moiety and / or modified 
nucleobase . 
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[ 0073 ] “ Modified nucleotide ” means a nucleotide having , 
independently , a modified sugar moiety , modified inter 
nucleoside linkage , or modified nucleobase . 
[ 0074 ] “ Modified oligonucleotide ” means an oligonucle 
otide comprising at least one modified internucleoside link 
age , a modified sugar , and / or a modified nucleobase . 
[ 0075 ] “ Modulating ” refers to changing or adjusting a 
feature in a cell , tissue , organ or organism . For example , 
modulating DGAT2 RNA can mean to increase or decrease 
the level of DGAT2 RNA and / or DGAT2 protein in a cell , 
tissue , organ or organism . A “ modulator " effects the change 
in the cell , tissue , organ or organism . For example , a DGAT2 
antisense compound can be a modulator that decreases the 
amount of DGAT2 RNA and / or DGAT2 protein in a cell , 
tissue , organ or organism . 
[ 0076 ] “ Monomer ” refers to a single unit of an oligomer . 
Monomers include , but are not limited to , nucleosides and 
nucleotides , whether naturally occuring or modified . 
100771 “ Motif ” means the pattern of unmodified and / or 
modified sugar moieties , nucleobases , and / or internucleo 
side linkages , in an oligonucleotide . 
[ 0078 ] “ Natural ” or “ Naturally occurring ” means found in 
nature . “ Naturally occurring internucleoside linkage ” means 
a 3 ' to 5 ' phosphodiester linkage . “ Natural sugar moiety ” 
means a sugar moiety found in DNA ( 2 - H ) or RNA ( 2 ' - OH ) . 
“ Naturally occurring nucleobase ” means the purine bases 
adenine ( A ) and guanine ( G ) , and the pyrimidine bases 
thymine ( T ) , cytosine ( C ) and uracil ( U ) . “ Non - complemen 
tary nucleobase ” refers to a pair of nucleobases that do not 
form hydrogen bonds with one another or otherwise support 
hybridization . 
10079 ] “ Nucleic acid ” refers to molecules composed of 
monomeric nucleotides . A nucleic acid includes , but is not 
limited to , ribonucleic acids ( RNA ) , deoxyribonucleic acids 
( DNA ) , single - stranded nucleic acids , and double - stranded 
nucleic acids . 
[ 00801 “ Nucleobase ” means a heterocyclic moiety capable 
of pairing with a base of another nucleic acid . 
[ 0081 ] “ Nucleobase sequence ” means the order of con 
tiguous nucleobases independent of any sugar , linkage , 
and / or nucleobase modification . 
[ 0082 ] “ Nucleoside ” means a compound comprising a 
nucleobase and a sugar moiety . The nucleobase and sugar 
moiety are each , independently , unmodified or modified 
[ 0083 ] “ Nucleotide ” means a nucleoside having a phos 
phate group covalently linked to the sugar portion of the 
nucleoside . 
[ 0084 ] " Oligomeric compound ” means a compound com 
prising an oligonucleotide and optionally one or more addi 
tional features , such as a conjugate group or terminal group . 
Examples of oligomeric compounds include single - stranded 
and double - stranded compounds , such as , antisense com 
pounds , antisense oligonucleotides , ribozymes , siRNAs , 
shRNAs , SsRNAs , and occupancy - based compounds . 
[ 0085 ] “ Oligonucleoside ” means an oligonucleotide in 
which the internucleoside linkages do not contain a phos 
phorus atom . 
[ 0086 ] " Oligonucleotide ” means a polymer of linked 
nucleosides each of which can be modified or unmodified , 
independent one from another . 
10087 “ Parent oligonucleotide ” means an oligonucleotide 
whose sequence is used as the basis of design for more 
oligonucleotides of similar sequence but with different 

lengths , motifs , and chemistries . The newly designed oligo 
nucleotides may have the same or overlapping sequence as 
the parent oligonucleotide . 
[ 0088 ] “ Parenteral administration " means administration 
through injection or infusion . Parenteral administration 
includes subcutaneous administration , intravenous adminis 
tration , intramuscular administration , intraarterial adminis 
tration , intraperitoneal administration , or intracranial admin 
istration , e . g . intrathecal or intracerebroventricular 
administration . 
[ 0089 ) “ Pharmaceutically acceptable carrier or diluent ” 
means a medium or diluent suitable for use in administering 
to an animal . For example , a pharmaceutically acceptable 
carrier can be a sterile aqueous solution , such as PBS or 
water - for - injection . 
[ 0090 ] “ Pharmaceutically acceptable salts ” means physi 
ologically and pharmaceutically acceptable salts of com 
pounds , such as oligomeric compounds or antisense com 
pounds , i . e . , salts that retain the desired biological activity of 
the parent compound and do not impart undesired toxico 
logical effects thereto . 
[ 0091 ] “ Pharmaceutical agent ” means a compound that 
provides a therapeutic benefit when administered to an 
individual . 
10092 ] “ Pharmaceutical composition " means a mixture of 
compounds suitable for administering to an individual . For 
example , a pharmaceutical composition may comprise one 
or more compounds or salts thereof and a sterile aqueous 
solution . 
10093 ) “ Phosphorothioate linkage ” means a modified 
internucleoside linkage between nucleosides where the 
phosphodiester bond is modified by replacing one of the 
non - bridging oxygen atoms with a sulfur atom . 
[ 0094 ] “ Phosphorus moiety ” means a group of atoms 
comprising a phosphorus atom . In certain embodiments , a 
phosphorus moiety comprises a mono - , di - , or tri - phosphate , 
or phosphorothioate . 
[ 0095 ] “ Portion ” means a defined number of contiguous 
( i . e . , linked ) nucleobases of a nucleic acid . In certain 
embodiments , a portion is a defined number of contiguous 
nucleobases of a target nucleic acid . In certain embodiments , 
a portion is a defined number of contiguous nucleobases of 
an oligomeric compound . 
[ 0096 ] “ Prevent ” refers to delaying or forestalling the 
onset , development or progression of a disease , disorder , or 
condition for a period of time from minutes to indefinitely . 
Prevent may also mean reducing the risk of developing a 
disease , disorder , or condition . 
[ 0097 ] “ Prodrug ” means a form of a compound which , 
when administered to an individual , is metabolized to 
another form . In certain embodiments , the metabolized form 
is the active , or more active , form of the compound ( e . g . , 
drug ) . 
10098 ] “ Prophylactically effective amount ” refers to an 
amount of a pharmaceutical agent that provides a prophy 
lactic or preventative benefit to an animal . 
10099 ) “ RefSeq No . " is a unique combination of letters 
and numbers assigned to a sequence to indicate the sequence 
is for a particular target transcript ( e . g . , target gene ) . Such 
sequence and information about the target gene ( collectively , 
the gene record ) can be found in a genetic sequence data 
base . Genetic sequence databases include the NCBI Refer 
ence Sequence database , GenBank , the European Nucleo 
tide Archive , and the DNA Data Bank of Japan ( the latter 
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three forming the International Nucleotide Sequence Data 
base Collaboration or INSDC ) . 
10100 ] “ Region ” is defined as a portion of the target 
nucleic acid having at least one identifiable structure , func 
tion , or characteristic . 
[ 0101 ] " Ribonucleotide ” means a nucleotide having a 
hydroxy at the 2 ' position of the sugar portion of the 
nucleotide . 
[ 0102 ] “ RNAi compound ” means an oligomeric com 
pound that acts , at least in part , through RISC or Ago2 to 
modulate a target nucleic acid and / or protein encoded by a 
target nucleic acid . RNAi compounds include , but are not 
limited to double - stranded siRNA , single - stranded RNA 
( SSRNA ) , and microRNA , including microRNA mimics . 
The term RNAi compound excludes antisense oligonucle 
otides that act through RNase H . 
10103 ] “ Segment is defined as a smaller or sub - portion of 
region within an antisense compound , an oligonucleotide , or 
a target nucleic acid . 
[ 0104 ] “ Side effects ” means physiological disease and / or 
conditions attributable to a treatment other than the desired 
effects . In certain embodiments , side effects include injec 
tion site reactions , liver function test abnormalities , renal 
function abnormalities , liver toxicity , renal toxicity , central 
nervous system abnormalities , myopathies , and malaise . For 
example , increased aminotransferase levels in serum may 
indicate liver toxicity or liver function abnormality . For 
example , increased bilirubin may indicate liver toxicity or 
liver function abnormality . 
10105 ] " Single - stranded ” in reference to an antisense com 
pound or oligomeric compound means there is one oligo 
nucleotide in the compound . “ Self - complementary ” in ref 
erence to an antisense compound or oligomeric compound 
means a compound that at least partially hybridizes to itself . 
A compound consisting of one antisense or oligomeric 
compound , wherein the oligonucleotide of the compound is 
self - complementary , is a single - stranded compound . A 
single - stranded antisense or oligomeric compound may be 
capable of binding to a complementary compound to form a 
duplex . 
[ 0106 ] “ Sites , " as used herein , are defined as unique 
nucleobase positions within a target nucleic acid . 
10107 ] “ Slows progression " means decrease in the devel 
opment of the said disease . 
[ 0108 ] “ Specifically hybridizable ” refers to an antisense 
compound having a sufficient degree of complementarity 
between an antisense oligonucleotide and a target nucleic 
acid to induce a desired effect , while exhibiting minimal or 
no effects on non - target nucleic acids . 
[ 0109 ] “ Specifically inhibit ” a target nucleic acid means to 
reduce or block expression of the target nucleic acid while 
exhibiting fewer , minimal , or no effects on non - target 
nucleic acids reduction and does not necessarily indicate a 
total elimination of the target nucleic acid ' s expression . 
[ 0110 ] " Sugar moiety ” means a group of atoms that can 
link a nucleobase to another group , such as an internucleo 
side linkage , conjugate group , or terminal group . In certain 
embodiments , a sugar moiety is attached to a nucleobase to 
form a nucleoside . As used herein , " unmodified sugar moi 
ety ” or “ unmodified sugar ” means a 2 - OH ( H ) furanosyl 
moiety , as found in RNA , or a 2 ' - H ( H ) moiety , as found in 
DNA . Unmodified sugar moieties have one hydrogen at 
each of the 1 ' , 3 , and 4 ' positions , an oxygen at the 3 ' 
position , and two hydrogens at the 5 ' position . As used 

herein , “ modified sugar moiety ” or “ modified sugar ” means 
a furanosyl moiety comprising a non - hydrogen substituent 
in place of at least one hydrogen of an unmodified sugar 
moiety , or a sugar surrogate . In certain embodiments , a 
modified sugar moiety is a 2 ' - substituted sugar moiety . Such 
modified sugar moieties include bicyclic sugars and linearly 
modified sugars . 
10111 ] " Sugar surrogate ” means a modified sugar moiety 
having other than a furanosyl moiety that can link a nucle 
obase to another group , such as an internucleoside linkage , 
conjugate group , or terminal group . Modified nucleosides 
comprising sugar surrogates can be incorporated into one or 
more positions within an oligonucleotide . In certain embodi 
ments , such oligonucleotides are capable of hybridizing to 
complementary oligomeric compounds or nucleic acids . 
[ 0112 ] “ Synergy ” or “ synergize ” refers to an effect of a 
combination that is greater than additive of the effects of 
each component alone . 
[ 0113 ] “ Target gene ” refers to a gene encoding a target . 
[ 0114 ] “ Target nucleic acid , ” “ target RNA , ” “ target RNA 
transcript ” and “ nucleic acid target ” mean a nucleic acid 
capable of being targeted by antisense compounds . 
[ 0115 ] “ Targeting ” means the process of design and selec 
tion of an antisense compound that will specifically hybrid 
ize to a target nucleic acid and induce a desired effect . 
[ 0116 ] “ Target region ” means a portion of a target nucleic 
acid to which one or more antisense compounds is targeted . 
[ 0117 ] “ Target segment ” means the sequence of nucleo 
tides of a target nucleic acid to which an antisense com 
pound is targeted . “ G ' target site ” refers to the 5 ' - most 
nucleotide of a target segment . “ 3 ' target site ” refers to the 
3 ' - most nucleotide of a target segment . 
[ 0118 ] “ Terminal group ” means a chemical group or group 
of atoms that is covalently linked to a terminus of an 
oligonucleotide . 
101191 “ Therapeutically effective amount ” means an 
amount of a compound , pharmaceutical agent , or composi 
tion that provides a therapeutic benefit to an individual . 
[ 0120 ] “ Treat ” refers to administering a compound or 
pharmaceutical composition to an animal in order to effect 
an alteration or improvement of a disease , disorder , or 
condition in the animal . 
[ 0121 ] “ Unmodified ” nucleobases mean the purine bases 
adenine ( A ) and guanine ( G ) , and the pyrimidine bases 
thymine ( T ) , cytosine ( C ) and uracil ( U ) . 
[ 0122 ] “ Unmodified nucleotide ” means a nucleotide com 
posed of naturally occuring nucleobases , sugar moieties , and 
internucleoside linkages . In certain embodiments , an 
unmodified nucleotide is an RNA nucleotide ( i . e . B - D 
ribonucleotides ) or a DNA nucleotide ( i . e . B - D - deoxyribo 
nucleotide ) . 

CERTAIN EMBODIMENTS 
[ 0123 ] Certain embodiments provide methods , com 
pounds and compositions for inhibiting DGAT2 ( DGAT2 ) 
expression . 
10124 ] Certain embodiments provide antisense com 
pounds targeted to a DGAT2 nucleic acid . In certain embodi 
ments , the DGAT2 nucleic acid has the sequence set forth in 
RefSeq No . NM _ 032564 . 3 ( incorporated by reference , dis 
closed herein as SEQ ID NO : 1 ) or nucleotides 5669186 to 
5712008 of RefSeq No . NT _ 033927 . 5 ( incorporated by 
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reference , disclosed herein as SEQ ID NO : 2 ) . In certain 
embodiments , the antisense compound is a single - stranded 
oligonucleotide . 
[ 0125 ] Certain embodiments provide an antisense com - 
pound comprising a modified oligonucleotide consisting of 
10 to 30 linked nucleosides and having a nucleobase 
sequence comprising at least 8 contiguous nucleobases of 
any of the nucleobase sequences of SEQ ID NOs : 16 - 4679 . 
In certain embodiments , the antisense compound is a single 
stranded oligonucleotide . 
[ 0126 ] Certain embodiments provide an antisense com 
pound comprising a modified oligonucleotide consisting of 
10 to 30 linked nucleosides and having a nucleobase 
sequence comprising at least 9 , at least 10 , at least 11 , or at 
least 12 contiguous nucleobases of any of the nucleobase 
sequences of SEQ ID NOs : 16 - 4679 . In certain embodi 
ments , the antisense compound is a single - stranded oligo 
nucleotide . 
[ 0127 ] Certain embodiments provide an antisense com 
pound comprising a modified oligonucleotide consisting of 
10 to 30 linked nucleosides and having a nucleobase 
sequence comprising the nucleobase sequence of any one of 
SEQ ID NOs : 16 - 4679 . In certain embodiments , the anti 
sense compound is a single - stranded oligonucleotide . 
[ 0128 ] Certain embodiments provide an antisense com 
pound comprising a modified oligonucleotide consisting of 
the nucleobase sequence of any one of SEQ ID NOs : 
16 - 4679 . In certain embodiments , the antisense compound is 
a single - stranded oligonucleotide . 
[ 0129 ] In certain embodiments , antisense compounds or 
antisense oligonucleotides target the 26711 - 26802 of a 
DGAT2 nucleic acid . In certain aspects , antisense com 
pounds or antisense oligonucleotides target within nucleo 
tides 26711 - 26802 of a DGAT2 nucleic acid having the 
nucleobase sequence of SEQ ID NO : 2 ( nucleotides 
5669186 to 5712008 of RefSeq No . NT _ 033927 . 5 ) . In 
certain aspects , antisense compounds or antisense oligo 
nucleotides have at least an 8 , 9 , 10 , 11 , 12 , 13 , 14 , 15 , or 
16 contiguous nucleobase portion complementary to an 
equal length portion within nucleotides 26711 - 26802 of a 
DGAT2 nucleic acid having the nucleobase sequence of 
SEQ ID NO : 2 ( nucleotides 5669186 to 5712008 of RefSeq 
No . NT _ 033927 . 5 ) . 
[ 0130 ] In certain embodiments , antisense compounds or 
antisense oligonucleotides target a region of a DGAT2 
nucleic acid having the nucleobase sequence of SEQ ID NO : 
2 within nucleobases 26711 - 26799 , 26711 - 26730 , 26721 
26740 , 26755 - 26744 , 26778 - 26797 , 26779 - 26798 , 26755 
26798 , and 26780 - 26799 . In certain aspects , antisense com 
pounds or antisense oligonucleotides target at least an 8 , 9 , 
10 , 11 , 12 , 13 , 14 , 15 , or 16 contiguous nucleobases within 
the aforementioned nucleobase regions . 
[ 0131 ] In certain embodiments , the following nucleotide 
regions of SEQ ID NO : 2 , when targeted by antisense 
compounds or oligonucleotides , display at least 60 % inhi 
bition : 9930 - 9949 , 9953 - 9973 , 9959 - 9978 , 9961 - 9981 , 
9970 - 9992 , 9975 - 9994 , 9984 - 10003 , 10040 - 10059 , 10043 
10063 , 10045 - 10064 , 10046 - 10065 , 10049 - 10068 , 10054 
10073 , 10160 - 10179 , 10209 - 10229 , 10212 - 10231 , 10214 
10235 , 10217 - 10236 , 10218 - 10238 , 10327 - 10346 , 10389 
10413 , 10490 - 10511 , 10522 - 10548 , 10530 - 10549 , 10531 
10551 , 10533 - 10553 , 10645 - 10669 , 10651 - 10670 , 10653 
10673 , 10655 - 10674 , 10656 - 10675 , 10657 - 10676 , 10658 
10680 , 10662 - 10681 , 10663 - 10684 , 10666 - 10685 , 10667 

10684 , 10670 - 10689 , 10702 - 10721 , 10727 - 10747 , 10729 
10748 , 10730 - 10750 , 10733 - 10755 , 10737 - 10756 , 10742 
10761 , 10763 - 10782 , 10814 - 10835 , 10817 - 10836 , 10818 
10837 , 10940 - 10964 , 11008 - 11027 , 11074 - 11097 , 11123 
11150 , 11158 - 11182 , 11168 - 11187 , 11170 - 11190 , 11171 
11197 , 11199 - 11218 , 11200 - 11220 , 11209 - 11228 , 11318 
11342 , 11413 - 11432 , 11559 - 11578 , 11594 - 11618 , 11707 
11731 , 11872 - 11891 , 11920 - 11939 , 12247 - 12266 , 12285 
12304 , 12549 - 12573 , 12671 - 12695 , 12806 - 12826 , 12839 
12863 , 12890 - 12909 , 12927 - 12961 , 13098 - 13117 , 13212 
13231 , 13239 - 13258 , 13441 - 13461 , 13921 - 13945 , 13962 
13996 , 14177 - 14201 , 14194 - 14218 , 14239 - 14258 , 14385 
14404 , 14457 - 14522 , 14504 - 14527 , 14537 - 14556 , 14648 
14697 , 14715 - 14790 , 14715 - 14739 , 14735 - 14764 , 14746 
14765 , 14749 - 14774 , 14756 - 14779 , 14765 - 14789 , 14771 
14790 , 14807 - 14831 , 14852 - 14871 , 14882 - 14901 , 14953 
15015 , 14997 - 15065 , 15041 - 15107 , 15041 - 15092 , 15083 
15107 , 15178 - 15197 , 15214 - 15243 , 15219 - 15243 , 15248 
15276 , 15255 - 15276 , 15292 - 15311 , 15318 - 15338 , 15321 
15342 , 15353 - 15372 , 15368 - 15392 , 15514 - 15533 , 15573 
15665 , 15573 - 15597 , 15729 - 15753 , 15804 - 15828 , 15814 
15833 , 15876 - 15900 , 15876 - 15896 , 15933 - 15962 , 15933 
15954 , 15991 - 16010 , 16046 - 16073 , 16082 - 16124 , 16237 
16256 , 16288 - 16314 , 16288 - 16478 , 16308 - 16329 , 16428 
16478 , 16510 - 16529 , 16808 - 16855 , 16808 - 16828 , 16811 
16855 , 16898 - 16921 , 17007 - 17031 , 17038 - 17057 , 17207 
17229 , 17269 - 17298 , 17273 - 17294 , 17328 - 17357 , 17420 
17444 , 17450 - 17471 , 17530 - 17559 , 17328 - 17559 , 17960 
17989 , 18078 - 18097 , 18155 - 18176 , 18155 - 18198 , 18177 
18200 , 18225 - 18305 , 18306 - 18327 , 18309 - 18330 , 18312 
18330 , 18312 - 18332 , 18315 - 18344 , 18329 - 18355 , 18379 
18398 , 18417 - 18446 , 18430 - 18451 , 1818450 - 18473 , 
18470 - 18494 , 18581 - 18601 , 18583 - 18605 , 18581 - 18611 , 
18588 - 18611 , 18821 - 18850 , 18821 - 18847 , 18836 - 18899 , 
18890 - 18914 , 18898 - 18919 , 19013 - 19037 , 19013 - 19040 , 
19360 - 19411 , 19363 - 19383 , 19804 - 19823 , 19909 - 19932 , 
19987 - 20009 , 20232 - 20256 , 20296 - 20325 , 20462 - 20481 , 
20541 - 20560 , 20668 - 20692 , 20775 - 20797 , 20779 - 20797 , 
20817 - 20841 , 20828 - 20863 , 20878 - 20897 , 20956 - 20979 , 
21046 - 21120 , 21091 - 21120 , 21164 - 21203 , 21164 - 21188 , 
21374 - 21403 , 21659 - 21678 , 21708 - 21727 , 21765 - 21784 , 
21933 - 21955 , 22153 - 22191 , 22153 - 22175 , 22158 - 22179 , 
22167 - 22191 , 22439 - 22463 , 22547 - 22567 , 22770 - 22790 , 
22770 - 22795 , 22775 - 22795 , 22835 - 22870 , 22841 - 22865 , 
22881 - 22901 , 22885 - 22905 , 22889 - 22910 , 23095 - 23115 , 
23098 - 23119 , 23099 - 23119 , 23128 - 23157 , 23179 - 23251 , 
23238 - 23258 , 23240 - 23260 , 23242 - 23262 , 23429 - 23449 , 
23480 - 23566 , 23547 - 23581 , 23553 - 23573 , 23555 - 23576 , 
23562 - 23586 , 23597 - 23616 , 23641 - 23670 , 24123 - 24144 , 
24123 - 24147 , 24202 - 24223 , 24202 - 24241 , 24799 - 25039 , 
24799 - 24847 , 25018 - 2509 , 25023 - 25053 , 25026 - 25053 , 
25069 - 25092 , 25069 - 25114 , 25077 - 25104 , 25088 - 25114 , 
25183 - 25205 , 25183 - 25217 , 25198 - 25217 , 25226 - 25250 , 
25226 - 25265 , 25236 - 25260 , 25244 - 25291 , 25312 - 25394 , 
25380 - 25400 , 25717 - 25736 , 25782 - 25860 , 25845 - 25866 , 
25866 - 25935 , 25919 - 25939 , 25950 - 25971 , 25954 - 25973 , 
25981 - 26030 , 26102 - 26126 , 26162 - 26220 , 26300 - 26324 , 
26331 - 26372 , 26363 - 26405 , 26389 - 26409 , 26396 - 26420 , 
26479 - 26504 , 26516 - 26550 , 26534 - 26555 , 26534 - 26560 , 
26540 - 26560 , 26610 - 26634 , 26620 - 26640 , 26626 - 26648 , 
26620 - 26664 , 26633 - 26655 , 26640 - 26664 , 26716 - 26740 , 
26716 - 26799 , 26755 - 26799 , 26786 - 26807 , 26789 - 26809 , 
26786 - 26809 , 26811 - 26831 , 26849 - 26869 , 26869 - 26898 , 
26883 - 26903 , 26926 - 26943 , 27046 - 27075 , 27106 - 27130 , 
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27174 - 27230 , 27221 - 27241 , 27226 - 27258 , 27241 - 27265 , 
27249 - 27269 , 27367 - 27406 , 27367 - 27402 , 27386 - 27406 , 
27638 - 27664 , 27769 - 27791 , 27775 - 27810 , 27852 - 27877 , 
28026 - 28049 , 28128 - 28154 , 28462 - 28492 , 28475 - 28508 , 
28516 - 28542 , 28584 - 28605 , 28804 - 28826 , 29010 - 29035 , 
29143 - 29167 , 29151 - 29180 , 29196 - 29218 , 29244 - 29268 , 
29253 - 29282 , 29361 - 29383 , 29369 - 29391 , 29450 - 29495 , 
29480 - 29504 , 29538 - 29654 , 29673 - 29697 , 29681 - 29702 , 
29781 - 29801 , 29804 - 29828 , 29827 - 29847 , 29832 - 29852 , 
29838 - 29858 , 29844 - 29878 , 30484 - 30504 , 30524 - 30548 , 
30554 - 30588 , 30669 - 30731 , 30972 - 30997 , 30984 - 31005 , 
31551 - 31571 , 31554 - 31584 , 31794 - 31818 , 31932 - 31952 , 
31936 - 31956 , 31939 - 31963 , 31946 - 31971 , 32115 - 32136 , 
32119 - 32140 , 32130 - 32159 , 32175 - 32201 , 32428 - 32454 , 
32436 - 32467 , 32459 - 32479 , 32463 - 32489 , 32474 - 32495 , 
32480 - 32529 , 32586 - 32638 , 32621 - 32641 , 32756 - 32776 , 
32801 - 32825 , 32816 - 32840 , 33070 - 33180 , 33176 - 33199 , 
33182 - 33202 , 33411 - 33433 , 33572 - 33601 , 33729 - 33759 , 
33846 - 33876 , 33860 - 33882 , 33866 - 33886 , 34063 - 34117 , 
34211 - 34232 , 34686 - 34710 , 34739 - 34887 , 34901 - 34950 , 
35263 - 35292 , 35277 - 35302 , 35322 - 35346 , 35408 - 35433 , 
35421 - 35441 , 35436 - 35457 , 35665 - 35685 , 36246 - 36267 , 
36250 - 36270 , 36253 - 36274 , 36258 - 36281 , 36268 - 36531 , 
36516 - 36537 , 36573 - 36597 , 36581 - 36603 , 36632 - 36666 , 
36677 - 36698 , 36682 - 36702 , 36689 - 36757 , 36742 - 36772 , 
36841 - 36874 , 36846 - 36874 , 36865 - 37041 , 37054 - 37073 , 
37838 - 37858 , 39668 - 39694 , 39684 - 39705 , 39820 - 39840 , 
39830 - 39852 , and 40909 - 40933 . 
[ 0132 ] In certain embodiments , the following nucleotide 
regions of SEQ ID NO : 2 , when targeted by antisense 
compounds or oligonucleotides , display at least 70 % inhi 
bition : 9971 - 9991 , 9975 - 9994 , 9984 - 10003 , 10040 - 10059 , 
10044 - 10063 , 10045 - 10064 , 10049 - 10068 , 10054 - 10179 , 
10210 - 10229 , 10214 - 10234 , 10216 - 10235 , 10217 - 10236 , 
10218 - 10237 , 10327 - 10346 , 10490 - 10509 , 10491 - 10511 , 
10522 - 10541 , 10528 - 10548 , 10530 - 10549 , 10531 - 10550 , 
10532 - 10551 , 10533 - 10553 , 10536 - 10555 , 10537 - 10556 , 
10645 - 10664 , 10647 - 10666 , 10649 - 10669 , 10653 - 10673 , 
10655 - 10674 , 10656 - 10675 , 10657 - 10676 , 10658 - 10677 , 
10659 - 10679 , 10661 - 10680 , 10662 - 10681 , 10663 - 10683 , 
10665 - 10684 , 10666 - 10685 , 10667 - 10686 , 10668 - 10687 , 
10670 - 10689 , 10672 - 10691 , 10702 - 10721 , 10727 - 10747 , 
10729 - 10748 , 10730 - 10750 , 10732 - 10751 , 10733 - 10752 , 
10734 - 10753 , 10735 - 10754 , 10737 - 10756 , 10742 - 10756 , 
10742 - 10761 , 10763 - 10782 , 10815 - 10835 , 10817 - 10836 , 
10818 - 10837 , 10819 - 10840 , 10940 - 10959 , 10941 - 10960 , 
10942 - 10961 , 10944 - 10963 , 11008 - 11027 , 11074 - 11093 , 
11075 - 11094 , 11076 - 11095 , 11078 - 11097 , 11124 - 11146 , 
11128 - 11147 , 11129 - 11148 , 11130 - 11149 , 11131 - 11177 , 
11159 - 11178 , 11160 - 11179 , 11161 - 11180 , 11168 - 11187 , 
11170 - 11190 , 11172 - 11191 , 11173 - 11192 , 11174 - 11196 , 
11180 - 11218 , 11200 - 11219 , 11201 - 11221 , 11203 - 11222 , 
11204 - 11220 , 11209 - 11228 , 11323 - 11342 , 11413 - 11432 , 
11559 - 11578 , 11599 - 11618 , 11872 - 11891 , 112285 - 12304 , 
12549 - 12568 , 12806 - 12826 , 12809 - 12828 , 12927 - 12946 , 
12942 - 12961 , 13441 - 13461 , 13926 - 13945 , 14182 - 14201 , 
14194 - 14213 , 14196 - 14216 , 14239 - 14258 , 14385 - 14404 , 
14462 - 14522 , 14504 - 14523 , 14505 - 14524 , 14506 - 14527 , 
14537 - 14556 , 14648 - 14667 , 14649 - 14668 , 14650 - 14669 , 
14651 - 14670 , 14658 - 14682 , 14664 - 14683 , 14665 - 14684 , 
14666 - 14686 , 14668 - 14687 , 14673 - 14739 , 14741 - 14764 , 
14746 - 14765 , 14749 - 14774 , 14756 - 14775 , 14757 - 14779 , 
14765 - 14784 , 14767 - 14786 , 14769 - 14789 , 14771 - 14790 , 
14772 - 14793 , 14807 - 14831 , 14852 - 15005 , 14992 - 15012 , 

14995 - 15015 , 14997 - 15016 , 14998 - 15017 , 14999 - 15020 , 
15011 - 15040 , 15073 - 15092 , 15214 - 15233 , 15219 - 15243 , 
15248 - 15269 , 15248 - 15276 , 15251 - 15270 , 15252 - 15272 , 
15254 - 15273 , 15255 - 15274 , 15256 - 15276 , 15321 - 15342 , 
15573 - 15595 , 15578 - 15665 , 15729 - 15748 , 15809 - 15828 , 
15876 - 15895 , 15881 - 15952 , 15991 - 16066 , 16051 - 16070 , 
16053 - 16102 , 16289 - 16309 , 16292 - 16312 , 16310 - 16329 , 
16248 - 16448 , 16432 - 16451 , 16438 - 16457 , 16808 - 16828 , 
16811 - 16830 , 16813 - 16832 , 16815 - 16835 , 16828 - 16852 , 
16836 - 16855 , 16898 - 16917 , 16900 - 16921 , 17007 - 17027 , 
17207 - 17227 , 17210 - 17229 , 17274 - 17294 , 17328 - 17347 , 
17330 - 17352 , 17450 - 17549 , 17960 - 17979 , 18155 - 18175 , 
18157 - 18176 , 18160 - 15180 , 18162 - 18181 , 18163 - 18182 , 
18164 - 18183 , 18165 - 18184 , 18166 - 18185 , 18172 - 18193 , 
18175 - 18194 , 18176 - 18194 , 18176 - 18195 , 18178 - 18199 , 
18181 - 18200 , 18225 - 18244 , 18235 - 18305 , 18307 - 18327 , 
18309 - 18328 , 18310 - 18330 , 18312 - 18332 , 18315 - 18337 , 
18320 - 18340 , 18322 - 18341 , 18323 - 18342 , 18324 - 18343 , 
18325 - 18347 , 18330 - 18355 , 18379 - 18436 , 18418 - 18437 , 
18419 - 18438 , 18420 - 18439 , 18422 - 18441 , 18431 - 18451 , 
18450 - 18469 , 18451 - 18470 , 18452 - 18471 , 18470 - 18489 , 
18581 - 18600 , 18582 - 18601 , 18583 - 18602 , 18584 - 18604 , 
18588 - 18610 , 18828 - 18847 , 18829 - 18848 , 18831 - 18850 , 
18869 - 18888 , 18870 - 18889 , 18899 - 18919 , 19013 - 19032 . 
19016 - 19035 , 19018 - 19037 , 19020 - 19039 , 19360 - 19380 , 
19364 - 19383 , 19911 - 19932 , 19987 - 20008 , 20232 - 20251 , 
20298 - 20317 , 20300 - 20325 , 20668 - 20689 , 20672 - 20692 , 
20775 - 20796 , 20780 - 20800 , 20822 - 20841 , 20829 - 20851 , 
20837 - 20857 , 20840 - 20862 , 20958 - 20979 , 21164 - 21183 , 
21384 - 21403 , 21933 - 21952 , 22155 - 22175 , 22439 - 22463 , 
22548 - 22567 , 22549 - 22568 , 22771 - 22790 , 22772 - 22791 , 
22773 - 22792 , 22846 - 22865 , 22886 - 22905 , 22888 - 22907 , 
22889 - 22908 , 23095 - 23115 , 23098 - 23117 , 23099 - 23119 , 
23128 - 23147 , 23138 - 23157 , 23184 - 23251 , 23238 - 23258 , 
23242 - 23261 , 23243 - 23262 , 23244 - 23263 , 23245 - 23264 , 
23246 - 23262 , 23305 - 23324 , 23426 - 23446 , 23430 - 23449 , 
23551 - 23570 , 23552 - 23571 , 23553 - 23572 , 23554 - 23573 , 
23557 - 23576 , 23562 - 23586 , 23641 - 23665 , 24123 - 24142 , 
24799 - 24897 , 25019 - 25038 , 25023 - 25042 , 25026 - 25045 , 
25028 - 25092 , 25075 - 25094 , 25077 - 25101 , 25085 - 25104 , 
25088 - 25202 , 25186 - 25205 , 25193 - 25212 , 25198 - 25250 , 
25236 - 25255 , 25245 - 25291 , 25312 - 25394 , 25380 - 25399 , 
25429 - 25448 , 25717 - 25808 , 25841 - 25860 , 25846 - 25865 , 
25900 - 25928 , 25911 - 25930 , 25913 - 25935 , 25920 - 25971 , 
25981 - 26026 , 26010 - 26030 , 26102 - 26121 , 26165 - 26186 , 
26169 - 26219 , 26300 - 26324 , 26353 - 26372 , 26358 - 26377 , 
26363 - 26404 . 26389 - 26409 , 26397 - 26416 , 26479 - 26498 , 
26482 - 26503 , 26516 - 26535 , 26517 - 26536 , 26518 - 26537 , 
26519 - 26538 , 26520 - 26540 , 26526 - 26550 , 26535 - 26555 , 
26537 - 26556 , 26538 - 26557 , 26539 - 26558 , 26615 - 26634 , 
26620 - 26640 , 26626 - 26646 , 26628 - 26647 , 26629 - 26648 , 
26630 - 26649 , 26631 - 26650 , 26632 - 26651 , 26633 - 26652 , 
26635 - 26654 , 26640 - 26659 , 26711 - 26730 , 26721 - 26799 , 
26786 - 26807 , 26811 - 26830 , 26852 - 26871 , 26854 - 26873 , 
26869 - 26898 , 26883 - 26903 , 26927 - 26946 , 27050 - 27075 , 
27106 - 27125 , 27221 - 27240 , 27228 - 27247 , 27231 - 27250 , 
27235 - 27257 , 27241 - 27265 , 27249 - 27268 , 27367 - 27386 , 
27377 - 27396 , 27379 - 27398 , 27381 - 27401 , 27383 - 27402 , 
27387 - 27406 , 27438 - 27457 , 27639 - 27658 , 27642 - 27661 . 
27644 - 27664 , 27769 - 27790 , 27775 - 27799 , 27782 - 27809 , 
27853 - 27877 , 28026 - 28048 , 28128 - 28154 , 28463 - 28484 , 
28468 - 28489 , 28475 - 28500 , 28516 - 28542 , 28806 - 28826 , 
29010 - 28033 , 29140 - 29159 , 29143 - 29165 , 29148 - 29167 , 
29154 - 29177 , 29160 - 29180 , 29193 - 29212 , 29196 - 29218 , 
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29201 - 29220 , 29245 - 29265 , 29253 - 29272 , 29255 - 29274 , 
29257 - 29278 , 29262 - 29282 , 26361 - 29382 , 29369 - 29388 , 
29371 - 29390 , 29485 - 29504 , 29538 - 29557 , 29548 - 29594 , 
29635 - 29654 , 29673 - 29692 , 29675 - 29695 , 29678 - 29697 , 
29682 - 29702 , 29781 - 29801 , 29809 - 29828 , 29827 - 59847 , 
29829 - 29848 , 29830 - 29849 , 29831 - 29850 , 29832 - 29852 , 
29838 - 29858 , 29840 - 29859 , 29842 - 29861 , 29843 - 29862 , 
29844 - 29873 , 30483 - 30502 , 30484 - 30503 , 30514 - 30533 , 
30529 - 30548 , 30559 - 30578 , 30669 - 30693 , 30972 - 30992 , 
30977 - 30996 , 30982 - 31001 , 30986 - 31005 , 31554 - 31573 , 
31768 - 31787 , 31797 - 31817 , 31933 - 31952 , 31936 - 31956 , 
31942 - 31961 , 32116 - 32135 , 32120 - 32140 , 32131 - 32151 , 
32135 - 32158 , 32177 - 32198 , 32182 - 32201 , 32336 - 32355 , 
32428 - 32447 , 32429 - 32448 , 32430 - 32449 , 32431 - 32450 , 
32432 - 32451 , 32433 - 32452 , 32434 - 32450 , 32435 - 32454 , 
32436 - 32455 , 32446 - 32466 , 32449 - 32468 , 32450 - 32469 , 
32451 - 32470 , 32452 - 32471 , 32453 - 32472 , 32454 - 32473 , 
32455 - 32474 , 32456 - 32475 , 32457 - 32476 , 32459 - 32479 , 
32461 - 32480 , 32462 - 32481 , 32463 - 32483 , 32465 - 32486 , 
32468 - 32489 , 32475 - 32495 , 32477 - 32496 , 32478 - 32497 , 
32480 - 32500 , 32510 - 32529 , 32619 - 32638 , 32621 - 32640 , 
32622 - 32641 , 32623 - 32642 , 32645 - 32664 , 32670 - 32689 , 
32711 - 32730 , 32752 - 32771 , 32753 - 32772 , 32755 - 32774 , 
32756 - 32776 , 32816 - 32840 , 33096 - 33125 , 33161 - 33180 , 
33179 - 33199 , 33181 - 33200 , 33182 - 33201 , 33412 - 33433 , 
33729 - 33750 , 33861 - 33881 , 33866 - 33885 , 33918 - 33937 , 
34017 - 34036 , 34211 - 34231 , 34216 - 34235 , 34350 - 34369 , 
34460 - 34479 , 34739 - 34887 , 34901 - 34950 , 35278 - 35298 , 
35322 - 35346 , 35362 - 35381 , 35410 - 35430 , 35414 - 35433 , 
35421 - 35440 , 35436 - 35457 , 35665 - 36685 , 36246 - 36267 , 
36249 - 36268 , 36250 - 36269 , 36251 - 36270 , 36252 - 36271 , 
36253 - 36272 , 36258 - 36277 , 36262 - 36281 , 36268 - 36287 , 
36354 - 36428 , 36512 - 36531 , 36517 - 36536 , 36573 - 36597 , 
36582 - 36602 , 36617 - 36636 , 36677 - 36698 , 36680 - 36699 , 
36681 - 36700 , 36682 - 36702 , 36691 - 36754 , 36738 - 36757 , 
36743 - 36772 , 36758 - 36777 , 36841 - 36860 , 36846 - 36865 , 
36865 - 36942 , 37054 - 37138 , 37389 - 37408 , 37497 - 37516 , 
37499 - 37518 , 37501 - 37520 , 37745 - 37764 , 39670 - 39689 , 
39685 - 39704 , 39820 - 39839 , 39830 - 39849 , 39832 - 39852 , 
and 40333 - 40352 . 

14775 , 14757 - 14775 , 14758 - 14777 , 14759 - 14778 , 14769 
14789 , 14771 - 14790 , 14772 - 14791 , 14773 - 14792 , 14774 
14793 , 14807 - 14826 , 14882 - 14901 , 14986 - 15005 , 14993 
15012 , 14995 - 15015 , 14997 - 15016 , 14998 - 15017 , 14999 
15018 , 15000 - 15019 , 15001 - 15020 , 15016 - 15035 , 15248 
15268 , 15250 - 15269 , 15251 - 15270 , 15252 - 15272 , 15254 
15273 , 15319 - 15338 , 15321 - 15342 , 15574 - 15593 , 15646 
15665 , 15881 - 15952 , 16310 - 16329 , 16813 - 16832 , 16830 
16852 , 16900 - 16921 , 17007 - 17026 , 17208 - 17227 , 17450 
17470 , 18156 - 18175 , 18157 - 18176 , 18161 - 18180 , 18164 
18183 , 18166 - 18185 , 18173 - 18193 , 18175 - 18194 , 18176 
18195 , 18180 - 18199 , 18308 - 18327 , 18310 - 18329 , 18311 
18330 , 18312 - 18331 , 18321 - 18340 , 18323 - 18342 , 18324 
18343 , 18325 - 18344 , 18326 - 18345 , 18327 - 18346 , 18328 
18347 , 18331 - 18350 , 18379 - 18436 , 18432 - 18451 , 18450 
18469 , 18581 - 18600 , 18585 - 18604 , 18828 - 18847 , 18829 
18848 , 18900 - 18919 , 19911 - 19930 , 20300 - 20321 , 20668 
20687 , 20830 - 20849 , 20837 - 20857 , 20958 - 20977 , 22444 
22463 , 22548 - 22567 , 22771 - 22790 , 22772 - 22791 , 22773 
22792 , 22886 - 22905 , 23096 - 23115 , 23100 - 23119 , 23239 
23258 , 23242 - 23261 , 23243 - 23262 , 23244 - 23263 , 23245 
23264 , 23246 - 23262 , 23427 - 23446 , 23551 - 23570 , 23552 
23571 , 23557 - 23576 , 24123 - 24142 , 24878 - 24897 , 25023 
25042 , 25028 - 25047 , 25033 - 25088 , 25073 - 25092 , 25075 
25094 , 25078 - 25101 , 25085 - 25104 , 25183 - 25202 , 25193 
25212 , 25246 - 25291 , 25375 - 25394 , 25380 - 25399 , 25782 
25804 , 25787 - 25806 , 25841 - 25860 , 25846 - 25865 , 25900 
25919 , 25905 - 25928 , 25911 - 25930 , 25915 - 25934 , 25950 
25970 , 26005 - 26025 , 26010 - 26029 , 26162 - 26185 , 26169 
26191 , 26174 - 26194 , 26179 - 26219 , 26300 - 26319 , 26302 
26321 , 26304 - 26324 , 26353 - 26372 , 26358 - 26377 , 26482 
26501 , 26517 - 26536 , 26519 - 26538 , 26520 - 26539 , 26521 
26540 , 26536 - 26550 , 26537 - 26556 , 26538 - 26557 , 26615 
26634 , 26620 - 26639 , 26627 - 26646 , 26629 - 26648 , 26630 
26649 , 26631 - 26650 , 26632 - 26651 , 26635 - 26654 , 26640 
26659 , 26711 - 26730 , 26778 - 26798 , 26788 - 26807 , 26811 
26830 , 26884 - 26903 , 27050 - 27070 , 27053 - 27072 , 27055 
27075 , 27221 - 27240 , 27231 - 27250 , 27236 - 27256 , 27241 
27260 , 27382 - 27401 , 27383 - 27402 , 27387 - 27406 , 27770 
27789 , 27775 - 27794 , 27777 - 27796 , 27779 - 27799 , 27782 
27804 , 27787 - 27809 , 27853 - 27877 , 28026 - 28046 , 28029 
28048 , 28128 - 28149 , 28133 - 28152 , 28463 - 28482 , 28468 
28488 , 28476 - 28497 , 28480 - 28500 , 29011 - 29030 , 29143 
29163 , 29160 - 29179 , 29193 - 29212 , 29245 - 29265 , 26253 
26272 , 29369 - 29388 , 29548 - 29589 , 29678 - 29697 , 29683 
29702 , 29782 - 29801 , 29827 - 29847 , 29829 - 29848 , 29830 
29849 , 29838 - 29858 , 29840 - 29859 , 29841 - 29860 , 29842 
29861 , 29844 - 29863 , 29854 - 29873 , 30483 - 30502 , 30484 
30503 , 30529 - 30548 , 30674 - 30693 , 30982 - 31001 , 31554 
31573 , 32131 - 32151 , 32135 - 32154 , 32182 - 32201 , 32431 
32450 , 32432 - 32451 , 32433 - 32452 , 32434 - 32453 , 32446 
32466 , 32448 - 32467 , 32449 - 32468 , 32450 - 32469 , 32451 
32470 , 32452 - 32471 , 32453 - 32472 , 32454 - 32473 , 32455 
32474 , 32456 - 32475 , 32459 - 32479 , 32461 - 32480 , 32462 
32481 , 32463 - 32482 , 32464 - 32483 , 32465 - 32484 , 32466 
32485 , 32467 - 32486 , 32468 - 32487 , 32469 - 32488 , 32470 
32489 , 32476 - 32495 , 32477 - 32496 , 32480 - 32499 , 32619 
32638 , 32620 - 32639 , 32621 - 32640 , 32623 - 32642 , 32645 
32664 , 32752 - 32771 , 32753 - 32772 , 32757 - 32776 , 32816 
32835 , 33179 - 33199 , 33181 - 33200 , 33182 - 33201 , 33412 
33433 , 33729 - 33749 , 33866 - 33885 , 34211 - 34231 , 34739 
34758 , 34931 - 34950 , 35436 - 35456 , 35666 - 35685 , 36247 
36266 , 36249 - 36268 , 36250 - 36269 , 36251 - 36270 , 36252 
36271 , 36253 - 36272 , 36258 - 36277 , 36354 - 36373 , 36409 

[ 0133 ] In certain embodiments , the following nucleotide 
regions of SEQ ID NO : 2 , when targeted by antisense 
compounds or oligonucleotides , display at least 80 % inhi 
bition : 10040 - 10059 , 10044 - 10063 , 10045 - 10064 , 10054 
10073 , 10210 - 10229 , 10214 - 10234 , 10217 - 10236 , 10490 
10509 , 10531 - 10550 , 10532 - 10551 , 10533 - 10552 , 10645 
10664 , 10650 - 10669 , 10655 - 10674 , 10656 - 10675 , 10657 
10676 , 10659 - 10678 , 10660 - 10679 , 10661 - 10680 , 10663 
10682 , 10664 - 10683 , 10665 - 10684 , 10666 - 10685 , 10667 
10686 , 10670 - 10689 , 10727 - 10746 , 10730 - 10749 , 10731 
10750 , 10732 - 10751 , 10734 - 10753 , 10735 - 10754 , 10737 
10756 , 10816 - 10835 , 10817 - 10836 , 10818 - 10837 , 10819 
10838 , 10820 - 10840 , 10940 - 10959 , 10941 - 10960 , 10942 
10961 , 10944 - 10963 , 11074 - 11093 , 11075 - 11094 , 11127 
11146 , 11128 - 11147 , 11129 - 11148 , 11130 - 11149 , 11131 
11177 , 11159 - 11178 , 11160 - 11179 , 11170 - 11190 , 11172 
11191 , 11173 - 11192 , 11174 - 11193 , 11175 - 11196 , 11178 
11197 , 11199 - 11218 , 11200 - 11219 , 11201 - 11220 , 11202 - 
11221 , 11203 - 11222 , 11559 - 11578 , 11599 - 11618 , 12285 
12304 , 13442 - 13461 , 14462 - 14481 , 14503 - 14522 , 14504 
14523 , 14505 - 14524 , 14506 - 14527 , 14648 - 14667 , 14649 
14668 , 14650 - 14669 , 14651 - 14670 , 14658 - 14682 , 14664 
14683 , 14666 - 14686 , 14673 - 14697 , 14741 - 14760 , 14743 
14764 , 14746 - 14765 , 14750 - 04769 , 14752 - 14774 , 14756 
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36428 , 36512 - 36531 , 36517 - 36536 , 36583 - 36602 , 36680 
36699 , 36681 - 36700 , 36841 - 36860 , 36846 - 36865 , 39670 
39689 , and 39832 - 39851 . 
10134 ] In certain embodiments , the following nucleotide 
regions of SEQ ID NO : 2 , when targeted by antisense 
compounds or oligonucleotides , display at least 90 % inhi 
bition : 32447 - 32466 , 32452 - 32471 , 32460 - 32479 , 32462 
32481 , 32464 - 32483 , 32465 - 32484 , 32466 - 32485 , 32467 
32486 , 32468 - 32487 , 32619 - 32638 , 32620 - 32639 , 32753 
32772 , 36250 - 36269 , 36517 - 36536 , 32432 - 32451 , 32431 
32450 , 30483 - 30502 , 29828 - 29847 , 29011 - 29030 , 28026 
28045 , 29011 - 29030 , 29828 - 29847 , 30483 - 30502 , 32431 
32450 , 32432 - 32451 , 32447 - 32466 , 32452 - 32471 , 32460 
32479 , 32462 - 32481 , 32464 - 32483 , 32465 - 32484 , 32466 
32485 , 32467 - 32486 , 32468 - 32487 , 32619 - 32638 , 32620 
32639 , 32753 - 32772 , 36250 - 36269 , 36252 - 36271 , 36409 
36428 , and 36517 - 36536 . 
[ 0135 ] In certain embodiments , the following antisense 
compounds or antisense oligonucleotides target a region of 
a DGAT2 nucleic acid and effect at least a 60 % inhibition of 
a DGAT2 mRNA , ISIS NOs : 413236 , 413284 , 413391 , 
413399 , 413413 , 413422 , 413433 , 413433 , 413441 , 413446 , 
423460 - 423466 , 423520 - 423527 , 423601 - 423604 , 472182 , 
472188 , 472189 , 472194 - 472196 , 472203 - 472206 , 472208 , 
472347 , 472349 - 472352 , 472398 , 483803 , 483811 - 483814 , 
483816 - 483818 , 483821 - 483823 , 483825 - 483835 , 483838 
483842 , 483846 - 483848 , 483852 , 483853 , 483862 , 483866 , 
483868 - 483875 , 483879 , 483886 - 483890 , 483892 , 483895 , 
483897 - 483903 , 483906 - 483913 , 483916 - 483929 , 483932 
483934 , 483936 , 483942 , 483948 - 483950 , 483952 , 483954 , 
483956 , 483961 , 483968 - 483973 , 483975 - 483979 , 483981 , 
483983 - 483989 , 483992 - 483997 , 484001 , 484002 , 484004 
484006 , 484008 - 484013 , 484015 - 484017 , 484019 , 484020 , 
484028 , 484030 , 484031 , 484041 , 484049 , 484050 , 
484054 - 484057 , 484063 - 484065 , 484069 - 484073 , 484081 
484083 , 484085 , 484089 , 484094 , 484097 - 484107 , 484110 , 
484111 , 484114 - 484119 , 484123 , 484125 - 484127 , 484129 
484137 , 484139 - 484142 , 484145 - 484149 , 484152 , 484154 , 
484156 - 484159 , 484161 , 484162 , 484164 , 484165 , 484167 
484172 , 484178 - 484182 , 484184 , 484185 , 484188 , 484190 
484198 , 484202 - 484204 , 484209 - 484211 , 484213 , 484215 , 
484217 - 484221 , 484227 , 484231 , 484232 , 484234 , 484235 , 
484237 , 484240 - 484243 , 484248 - 484250 , 484257 , 484263 , 
484265 - 484271 , 484273 - 484276 , 484281 - 484285 , 484290 , 
484292 , 484293 , 484298 , 484299 , 484301 , 484302 , 484310 , 
484319 - 484325 , 484327 , 484336 , 484338 , 484342 - 484344 , 
484346 - 484357 , 484359 , 484362 - 484365 , 484368 , 484370 
484387 , 484390 , 484404 , 484411 , 495425 , 495428 , 495429 , 
495430 , 495436 , 495438 , 495440 - 495459 , 495461 - 495473 , 
495475 , 495476 , 495479 - 495492 , 495495 - 495511 , 495514 
495545 , 495548 - 495580 , 495584 , 495585 , 495587 - 495594 , 
495596 - 495626 , 495630 - 495639 , 495641 - 495644 , 495648 
495651 , 495656 , 495657 , 495660 - 495662 , 495664 - 495667 , 
495669 - 495671 , 495676 , 495677 , 495684 - 495689 , 495692 
495707 , 495711 , 495713 , 495714 , 495717 - 495732 , 495734 , 
495736 - 495739 , 495742 - 495757 , 495762 - 495766 , 495772 
495774 , 495781 - 495786 , 495788 , 495789 , 495791 , 495793 
495797 , 495799 , 495800 , 495804 , 495808 - 495813 , 495817 
495844 , 495847 - 495860 , 495862 - 495870 , 495873 - 495883 , 
495886 , 495899 - 495904 , 495909 , 495911 - 495914 , 495918 , 
495920 - 495923 , 495955 , 495957 , 495958 , 495983 , 495992 , 
496004 , 496009 , 496010 , 496012 , 496033 , 500841 , 500843 , 
500844 , 500852 , 500859 , 500866 , 500867 , 500870 , 500871 , 
500892 , 500895 , 500912 , 500913 , 500928 , 500929 , 500934 , 

500935 , 500942 , 500944 - 500946 , 500950 , 500953 , 500957 , 
500960 , 500961 , 500966 , 500974 , 500975 , 500979 , 500982 , 
500985 , 500986 , 500989 , 500990 , 500994 , 500995 , 500997 , 
500998 , 501004 , 501007 , 501008 , 501016 , 501018 - 501020 , 
501025 , 501026 , 501029 - 501031 , 501033 - 501035 , 501037 
501041 , 501043 , 501055 , 501061 , 501062 , 501064 , 
501067 - 501070 , 501076 , 501093 - 501098 , 501100 , 501103 , 
501104 , 501106 , 501108 , 501111 , 501117 - 501119 , 501122 
501130 , 501140 , 501154 , 501155 , 501158 , 501165 , 501171 , 
501176 , 501177 , 501182 - 501184 , 501193 , 501194 , 501199 , 
501200 , 501209 , 501210 , 501212 - 501214 , 501217 , 501224 , 
501227 - 501230 , 501240 , 501241 , 501244 , 501247 - 501249 , 
501254 , 501256 , 501264 , 501270 , 501287 , 501289 , 501290 , 
501297 , 501319 , 501322 , 501326 , 501332 , 501335 , 501342 . 
501345 , 501353 , 501357 , 501370 , 501382 - 501406 , 501410 
501412 , 501414 , 501426 - 501431 , 501434 - 501443 , 501445 
501457 , 501831 , 501835 , 501837 , 501838 , 501849 - 501853 , 
501855 , 501861 , 501867 , 501871 , 501880 , 501883 , 501884 , 
501886 - 501890 , 501900 , 501903 , 501916 , 501932 - 501934 , 
501944 , 501946 , 501947 , 501950 , 501951 , 501957 , 501959 , 
501960 , 501966 , 501968 , 501976 , 501977 , 501979 , 
501981 - 501983 , 501991 , 501996 , 502011 , 502013 - 502015 , 
502019 , 502024 - 502028 , 502031 , 502034 , 502036 - 502042 , 
502045 , 502046 , 502050 , 502053 , 502055 , 502056 , 502062 , 
502065 , 502068 - 502070 , 502083 - 502085 , 502095 - 502100 , 
502102 , 502106 , 502110 , 502113 , 502114 , 502117 , 502119 , 
502120 , 502122 , 502124 , 502127 , 502131 , 502135 , 502144 , 
502146 , 502149 , 502150 , 502154 - 502156 , 502158 , 502163 , 
502164 , 502167 , 502172 - 502176 , 502179 , 502186 , 502189 , 
502191 , 502192 , 502194 , 502204 , 502206 , 502215 , 502220 , 
502223 , 502228 , 502236 , 502314 , 502319 , 502320 , 502322 , 
502334 , 502336 , 507663 , 507665 , 507667 , 507669 , 507675 , 
507677 , 507679 , 507684 , 507689 - 507696 , 507705 , 507709 
507719 , 507724 , 507726 , 522363 , 522365 , 522366 , 
522368 - 522375 , 522383 - 522386 , 522389 , 522391 , 522395 , 
522396 , 522398 - 522413 , 522416 - 522422 , 522424 - 522440 , 
522442 - 522452 , 522454 , 522456 , 522457 , 522461 - 522467 , 
522469 - 522474 , 522478 - 522490 , 522492 - 522513 , 522516 
522518 , 522521 , 522522 , 522525 , 522529 , 522530 , 
522533 - 522535 , 522540 - 522550 , 522552 - 522558 , 522561 
522565 , 522573 , 522577 - 522582 , 522586 - 522593 , 522597 , 
522598 , 522602 - 522614 , 522617 - 522625 , 522627 - 522639 , 
522642 - 522645 , 522657 - 522663 , 522666 - 522668 , 522671 
522684 , 522686 - 522702 , 522704 - 522728 , 522732 , 522733 , 
522738 - 522740 , 522744 - 522749 , 522754 , 522757 - 522761 , 
522763 - 522771 , 522776 - 522778 , 522780 , 522782 - 522785 , 
522788 - 522797 , 522801 - 522803 , 522805 , 522807 - 522809 , 
522813 , 522821 - 522824 , 522829 - 522831 , 522835 - 522839 , 
522842 , 522844 , 522846 - 522850 , 522852 - 522854 , 522856 , 
522857 , 522865 - 522873 , 522875 - 522880 , 522887 - 522897 
522899 , 522901 , 522904 - 522906 , 522909 , 522913 , 522914 , 
522917 , 522924 , 522925 , 522927 , 522931 - 522935 , 522939 
522943 , 522945 - 522950 , 522956 , 522964 , 522965 , 522970 , 
522977 - 522982 , 522986 , 522987 , 522996 , 522997 , 523000 
523002 , 523015 , 523016 , 523022 , 523025 - 523027 , 525388 , 
525391 , 525394 , 525395 , 525399 , 525401 - 525405 , 525414 
525416 , 525419 , 525420 , 525423 , 525424 , 525431 , 
525434 - 525436 , 525441 - 525444 , 525450 , 525461 , 525468 
525474 , 525477 , 525479 , 525480 , 525484 , 525485 , 
525488 - 525491 , 525498 - 525501 , 525504 - 525507 , 525511 
525518 , 525520 , 525528 , 525535 - 525537 , 525539 , 525541 , 
525542 , 525544 , 525547 - 525558 , 525565 , 525577 - 525579 , 
525606 , 525609 - 525612 , 525619 , 525631 , 525632 , 525649 , 

? 

? 

? 

? 

? 

? 
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525650 , 525658 , 525683 , 525687 , 525688 , 525690 , 
525705 - 525711 , 525733 , 525737 , 525740 , 525741 , and 
525754 . 

[ 0136 ] In certain embodiments , the following antisense 
compounds or antisense oligonucleotides target a region of 
a DGAT2 nucleic acid and effect at least a 60 % inhibition of 
a DGAT2 mRNA , SEQ ID NOs : 20 , 38 , 39 , 41 , 46 - 48 , 
61 - 64 , 68 , 69 , 74 , 75 , 76 , 103 , 120 , 121 , 122 , 131 , 134 , 144 , 
145 , 150 , 152 , 153 , 154 , 181 , 182 , 183 , 202 - 204 , 221 , 225 , 
226 , 229 , 236 , 237 , 246 , 247 , 251 , 259 , 262 , 272 , 277 - 280 , 
283 , 383 , 391 , 405 , 414 , 425 , 433 , 438 , 450 , 452 , 453 , 
455 - 479 , 482 - 496 , 504 - 507 , 509 - 511 , 514 - 516 , 518 - 528 , 
531 - 535 , 539 - 541 , 545 , 546 , 555 , 559 , 561 - 568 , 574 , 575 , 
577 , 578 , 583 , 584 , 589 , 594 - 596 , 597 , 601 , 607 , 608 , 
613 - 615 , 622 - 625 , 627 , 652 , 653 , 660 , 674 , 706 , 709 - 711 , 
718 - 720 , 726 , 738 , 740 - 745 , 749 - 752 , 754 - 756 , 758 - 769 , 
774 , 789 , 793 , 794 , 807 - 812 , 815 , 819 , 820 , 839 , 841 - 846 , 
848 - 852 , 878 - 880 , 884 , 885 , 889 , 890 , 892 - 895 , 897 , 899 , 
900 , 902 , 904 , 907 , 910 , 913 - 916 , 923 , 935 - 940 , 960 - 964 , 
968 , 972 - 977 , 979 - 981 , 983 - 985 , 988 , 991 - 1010 , 1014 , 
1015 , 1017 , 1018 , 1020 , 1023 - 1025 , 1032 - 1034 , 1036 - 1038 , 
1040 , 1043 - 1049 , 1051 - 1054 , 1057 - 1061 , 1065 , 1071 - 1073 , 
1078 - 1080 , 1083 , 1084 , 1092 - 1098 , 1103 , 1107 , 1108 , 1117 , 
1118 , 1136 , 1141 , 1142 , 1148 , 1149 , 1153 , 1155 , 1159 , 1165 , 
1172 - 1176 , 1178 , 1181 , 1183 - 1189 , 1192 - 1199 , 1202 - 1215 , 
1218 - 1220 , 1222 , 1228 , 1234 - 1236 , 1238 , 1240 , 1242 , 
1247 , 1254 - 1259 , 1261 - 1265 , 1267 , 1269 - 1275 , 1278 - 1283 , 
1287 , 1288 , 1290 - 1292 , 1294 - 1299 , 1301 - 1303 , 1305 , 1306 , 
1314 , 1316 , 1317 , 1327 , 1335 , 1336 , 1340 - 1343 , 1349 
1351 , 1355 - 1359 , 1367 - 1369 , 1371 , 1375 , 1380 , 1383 - 1393 , 
1396 , 1397 , 1400 - 1405 , 1409 , 1411 - 1413 , 1415 - 1423 , 1425 
1428 , 1431 - 1435 , 1438 , 1440 , 1442 - 1445 , 1447 , 1448 , 
1450 , 1451 , 1453 - 1458 , 1464 - 1468 , 1470 , 1471 , 1474 , 
1476 - 1484 , 1488 - 1490 , 1495 - 1497 , 1499 , 1501 , 1503 - 1507 , 
1513 , 1517 , 1518 , 1520 , 1521 , 1523 , 1526 - 1529 , 1534 
1536 , 1543 , 1549 , 1551 - 1557 , 1559 - 1562 , 1567 - 1571 , 1576 , 
1578 , 1579 , 1584 , 1585 , 1587 , 1588 , 1596 , 1605 - 1611 , 
1613 , 1622 , 1624 , 1628 - 1630 , 1632 - 1643 , 1645 , 1648 - 1651 , 
1654 , 1656 - 1673 , 1676 , 1677 , 1690 , 1697 , 1698 , 1701 
1703 , 1709 , 1711 , 1713 - 1746 , 1748 , 1749 , 1752 - 1765 , 
1768 - 1784 , 1787 - 1818 , 1821 - 1853 , 1857 , 1858 , 1860 - 1867 , 
1869 - 1899 , 1903 - 1912 , 1914 - 1917 , 1921 - 1924 , 1929 , 1930 , 
1933 - 1935 , 1937 - 1940 , 1942 - 1944 , 1949 , 1950 , 1957 - 1962 , 
1965 - 1980 , 1984 , 1986 , 1987 , 1990 - 2005 , 2007 , 2009 - 2012 , 
2015 - 2030 , 2035 - 2039 , 2045 - 2047 , 2054 - 2059 , 2061 , 2062 , 
2064 , 2066 - 2070 , 2072 , 2073 , 2077 , 2081 - 2086 , 2090 - 2117 , 
2120 - 2133 , 2135 - 2143 , 2146 - 2156 , 2159 , 2172 - 2177 , 2182 , 
2184 - 2187 , 2191 , 2193 - 2196 , 2228 , 2230 , 2231 , 2256 , 
2265 , 2277 , 2282 , 2283 , 2285 , 2306 , 2308 , 2310 - 2334 , 
2338 - 2340 , 2342 , 2350 2351 , 2354 - 2359 , 2362 - 2371 , 
2373 - 2385 , 2402 , 2405 , 2409 , 2415 , 2418 , 2425 , 2428 , 
2436 , 2440 , 2453 , 2465 - 2468 , 2478 , 2479 , 2482 , 2485 
2487 , 2492 , 2494 , 2502 , 2508 , 2525 , 2527 , 2528 , 2535 , 
2543 , 2544 , 2547 , 2554 , 2560 , 2565 , 2566 , 2571 - 2573 , 
2582 , 2583 , 2588 , 2589 , 2598 , 2599 , 2601 - 2603 , 2006 , 
2613 , 2615 , 2632 - 2637 , 2639 , 2642 , 2643 , 2645 , 2647 , 
2650 , 2656 - 2658 , 2661 - 2669 , 2679 , 2691 , 2692 , 2694 , 
2695 , 2701 , 2704 , 2705 , 2713 , 2715 - 2717 , 2722 , 2723 , 
2726 , 2727 , 2728 , 2730 - 2732 , 2734 - 2739 , 2748 , 2754 , 
2755 , 2757 , 2760 - 2763 , 2779 , 2780 , 2785 , 2786 , 2793 , 
2795 - 2797 , 2801 , 2804 , 2808 , 2811 , 2812 , 2817 , 2825 , 
2826 , 2830 , 2833 , 2836 , 2837 , 2840 , 2841 , 2846 , 2848 , 
2849 , 2857 , 2864 , 2871 , 2872 , 2875 , 2876 , 2897 , 2900 , 
2917 , 2018 , 2929 , 2933 , 2935 , 2936 - 2951 , 2953 , 2959 , 

2965 , 2969 , 2978 , 2981 , 2982 , 2984 - 2988 , 2998 , 3001 , 
3014 , 3030 - 3032 , 3042 , 3044 , 3045 , 3048 , 3049 , 3055 , 
3057 , 3058 , 3064 , 3066 , 3074 , 3075 , 3077 , 3079 , 3080 , 
3081 , 3089 , 3094 , 3109 , 3111 - 3113 , 3117 , 3122 - 3126 , 3129 , 
3132 , 3134 - 3140 , 3143 , 3144 , 3148 , 3151 , 3153 , 3154 , 
3160 , 3163 , 3166 - 3168 , 3172 - 3174 , 3181 - 3183 , 3193 - 3198 , 
3200 , 3204 , 3208 , 3211 , 3212 , 3215 , 3217 , 3218 , 3220 , 
3222 , 3225 , 3229 , 3233 , 3242 , 3244 , 3247 , 3248 , 3252 
3254 , 3256 , 3261 , 3262 , 3265 , 3270 - 3274 , 3277 , 3284 , 
3287 , 3289 , 3290 , 3292 , 3302 , 3304 , 3313 , 3318 , 3321 , 
3326 , 3334 , 3388 , 3390 , 3392 , 3393 , 3396 , 3398 , 3404 , 
3408 , 3410 , 3412 , 3417 , 3418 , 3420 , 3422 - 3429 , 3432 , 
3434 , 3438 , 3442 - 3452 , 3464 , 3466 , 3468 , 3470 , 3471 , 
3473 - 3480 , 3488 - 3491 , 3494 , 3496 , 3500 , 3501 , 3503 - 3518 , 
3521 - 3527 , 3529 - 3545 , 3547 - 3557 , 3559 , 3561 , 3562 , 
3566 - 3572 , 3574 - 3579 , 3583 - 3595 , 3597 - 3618 , 3621 - 3623 , 
3626 , 3627 , 3630 , 3634 , 3635 , 3638 - 3640 , 3645 - 3655 , 
3657 - 3663 , 3666 - 3670 , 3678 , 3682 - 3687 , 3691 - 3698 , 3702 , 
3703 , 3707 - 3719 , 3722 - 3730 , 3732 - 3744 , 3747 - 3750 , 3762 
3768 , 3771 - 3773 , 3776 - 3789 , 3791 - 3807 , 3809 - 3833 , 3837 , 
3838 , 3843 - 3845 , 3849 - 3854 , 3859 , 3862 - 3866 , 3868 - 3876 , 
3881 - 3883 , 3885 , 3887 - 3890 , 3893 - 3902 , 3906 - 3908 , 3910 , 
3912 - 3914 , 3918 , 3926 - 3929 , 3934 - 3936 , 3940 - 3944 , 3947 , 
3949 , 3951 - 3955 , 3957 - 3959 , 3961 , 3962 , 3970 - 3978 , 
3980 - 3985 , 3992 - 3995 , 3997 - 4000 , 4002 - 4004 , 4006 , 4009 
4011 , 4014 , 4018 , 4019 , 4022 , 4029 , 4030 , 4032 , 4036 
4040 , 4044 - 4048 , 4050 - 4055 , 4061 , 4069 , 4070 , 4075 , 
4082 , 4083 , 4085 , 4086 , 4092 , 4095 - 4097 , 4105 - 4109 , 
4113 , 4114 , 4123 , 4124 , 4127 - 4129 , 4143 , 4146 , 4149 , 
4150 , 4154 , 4156 - 4160 , 4169 - 4171 , 4174 , 4175 , 4178 , 
4179 , 4186 , 4189 - 4191 , 4196 - 4199 , 4205 , 4222 , 4229 - 4235 , 
4238 , 4240 , 4241 , 4245 , 4246 , 4249 - 4252 , 4259 - 4262 , 
4265 - 4268 , 4272 - 4279 , 4281 , 4289 , 4296 - 4298 , 4300 , 4302 , 
4303 , 4305 , 4308 - 4319 , 4326 , 4338 - 4340 , 4364 , 4367 , 
4368 , 4372 , 4373 , 4380 , 4392 , 4393 , 4410 , 4411 , 4419 , 
4444 , 4448 , 4449 , 4451 , 4466 - 4472 , 4494 , 4498 , 4501 , 
4502 , 4515 , 4526 - 4530 , 4532 - 4535 , 4537 , 4538 - 4541 , 
4544 - 4546 , 4556 - 4573 , 4575 - 4578 , 4580 - 4583 , 4588 , 4589 , 
4592 - 4594 , 4596 , 4597 , 4599 - 4601 , 4604 , 4605 , 4612 - 4614 , 
4616 , 4620 , 4622 - 4625 , 4634 - 4636 , 4644 , 4652 , 4655 , 
4656 , 4667 - 4670 , and 4672 . 
[ 0137 ] In certain embodiments , the following antisense 
compounds or antisense oligonucleotides target a region of 
a DGAT2 nucleic acid and effect at least a 70 % inhibition of 
a DGAT2 mRNA , ISIS NOs : 413236 , 413433 , 413446 , 
423437 , 423440 - 423445 , 423447 , 423449 , 423450 , 423452 
423454 , 423460 - 423465 , 423522 - 423528 , 423601 - 423604 , 
472204 , 472205 , 472208 , 472349 - 472351 , 483803 , 483811 
483814 , 483816 - 483818 , 483825 , 483826 , 483828 - 483835 , 
483838 - 483842 , 483846 , 483848 , 483852 , 483862 , 483866 , 
483869 , 483870 , 483872 - 483875 , 483879 , 483887 - 483890 , 
483892 , 483895 , 483897 - 483903 , 483908 - 483913 , 483916 
483921 , 483923 , 483924 , 483926 - 483928 , 483934 , 483948 
483950 , 483952 , 483954 , 483968 - 483970 , 483972 , 483973 . 
483975 , 483977 - 483979 , 483984 - 483989 , 483992 - 483994 , 
483996 , 483997 , 484001 , 484004 , 484006 , 484010 , 484012 . 
484017 , 484019 , 484020 , 484030 , 484031 , 484041 , 484049 , 
484056 , 484064 , 484069 , 484070 , 484071 , 484073 , 484082 , 
484083 , 484085 , 484089 , 484094 , 484099 - 484102 , 484104 , 
484105 , 484107 , 484110 , 484111 , 484114 - 484118 , 484126 , 
484127 , 484129 - 484131 , 484133 , 484135 - 484137 , 484139 
484142 , 484145 - 484148 , 484156 - 484158 , 484161 , 484167 , 
484169 - 484172 , 484178 , 484180 - 484182 , 484185 , 484190 , 
484192 - 484194 , 484198 , 484202 - 484204 , 484209 , 484211 , 



US 2018 / 0312845 A1 Nov . 1 , 2018 

484215 , 484217 - 484220 , 484231 , 484232 , 484235 , 484241 , 
484248 , 484249 , 484263 , 484265 , 484267 - 484271 , 484273 , 
484274 , 484276 , 484283 - 484285 , 484290 , 484292 , 484293 , 
484301 , 484302 , 484320 - 484322 , 484324 , 484327 , 484336 , 
484342 - 484344 , 484346 , 484348 - 484350 , 484352 , 484353 , 
484355 - 484357 , 484359 , 484368 , 484370 - 484378 , 484381 
484383 , 484390 , 495425 , 495429 , 495430 , 495440 - 495443 , 
495445 - 495454 , 495456 , 495458 , 495461 - 495473 , 495476 , 
495479 - 495485 , 495487 - 495492 , 495495 - 495499 , 495501 
495511 , 495514 - 495531 , 495533 - 495545 , 495548 - 495556 , 
495558 , 495560 - 495566 , 495568 - 495580 , 495584 , 495585 , 
495588 - 495592 , 495597 - 495600 , 495602 - 495610 , 495612 
495614 , 495616 - 495626 , 495631 - 495633 , 495636 - 495639 , 
495641 - 495643 , 495649 , 495650 , 495656 , 495657 , 495661 , 
495664 , 495666 , 495669 - 495671 , 495677 , 495685 , 495686 , 
495694 , 495695 , 495697 , 495699 - 495702 , 495705 - 495707 , 
495711 , 495714 , 495718 - 495720 , 495724 , 495730 , 495731 , 
495736 - 495739 , 495743 - 495746 , 495748 - 495754 , 495756 , 
495757 , 495762 , 495763 , 495766 , 495772 , 495782 , 495784 , 
495785 , 495789 , 495794 , 495795 , 495800 , 495804 , 
495808 - 495813 , 495817 - 495822 , 495825 - 495833 , 495835 
495837 , 495838 - 495844 , 495848 - 495850 , 495852 - 495857 , 
495859 , 495860 , 495867 - 495869 , 495873 - 495878 , 495882 , 
495899 - 495902 , 495904 , 495911 , 495912 , 495955 , 495957 , 
495958 , 495992 , 500841 , 500844 , 500852 , 500859 , 500867 , 
500892 , 500913 , 500928 , 500942 , 500950 , 500953 , 500966 , 
500975 , 500986 , 500989 , 500990 , 500994 , 500998 , 
501018 - 501020 , 501025 , 501030 , 501033 - 501035 , 501038 
501041 , 501062 , 501064 , 501067 , 501069 , 501093 , 501094 , 
501097 , 501098 , 501100 , 501103 , 501111 , 501118 , 501122 , 
501123 , 501127 , 501128 , 501154 , 501165 , 501171 , 501176 , 
501183 , 501184 , 501199 , 501200 , 501210 , 501212 - 501214 , 
501224 , 501240 , 501249 , 501270 , 501287 , 501382 - 501385 , 
501387 - 501396 , 501398 - 501402 , 501404 - 501406 , 501410 
501412 , 501414 , 501426 - 501430 , 501435 , 501436 , 501438 - 
501443 , 501445 , 501447 - 501452 , 501454 - 501457 , 501849 , 
501850 , 501852 , 501855 , 501861 , 501871 , 501883 , 501884 , 
501886 , 501890 , 501916 , 501932 , 501944 , 501946 , 501950 , 
501951 , 501959 , 501960 , 501966 , 501968 , 501981 - 501983 , 
502013 , 502015 , 502025 , 502026 , 502037 , 502040 , 502045 , 
502046 , 502056 , 502083 , 502098 , 502099 , 502106 , 502110 , 
502119 , 502120 , 502131 , 502135 , 502154 - 502156 , 502163 , 
502164 , 502175 , 502179 , 502189 , 502191 , 502194 , 502220 , 
502319 , 502322 , 502334 , 507663 , 507679 , 507684 , 
507692 - 507696 , 507710 , 507716 - 507718 , 507724 , 522363 , 
522366 , 522368 , 522370 , 522373 - 522375 , 522383 - 522385 , 
522399 , 522404 - 522406 , 522408 , 522409 , 522411 , 522418 , 
522421 , 522422 , 522424 , 522427 , 522428 , 522434 - 522437 , 
522440 , 522442 , 522444 - 522446 , 522450 , 522452 , 522457 , 
522462 - 522467 , 522470 , 522473 , 522474 , 522478 , 522479 , 
522482 , 522484 - 522490 , 522492 , 522494 - 522496 , 522501 , 
522503 - 522505 , 522509 , 522510 , 522518 , 522529 , 522534 , 
522540 , 522542 - 522550 , 522552 - 522556 , 522561 , 522562 , 
522565 , 522578 - 522582 , 522587 - 522592 , 522602 - 522610 , 
522612 - 522614 , 522618 , 522619 , 522621 , 522622 , 522625 , 
522627 , 522630 - 522638 , 522642 - 522645 , 522657 , 522658 , 
522661 - 522663 , 522666 , 522667 , 522671 - 522683 , 522687 
522694 , 522696 - 522702 , 522705 , 522706 , 522709 , 522710 , 
522714 - 522719 , 522722 - 522728 , 522740 , 522745 - 522748 , 
522754 , 522757 - 522759 , 522761 , 522766 - 522771 , 522776 
522778 , 522780 , 522783 , 522784 , 522789 , 522791 , 522793 , 
522794 , 522797 , 522801 , 522802 , 522807 , 522821 , 522831 , 
522838 , 522842 , 522844 , 522853 , 522857 , 522865 , 522866 , 
522869 - 522872 , 522877 , 522878 , 522888 , 522889 , 522894 , 

522897 , 522898 , 522905 , 522913 , 522917 , 522924 , 522925 , 
522932 , 522939 , 522940 - 522943 , 522947 , 522950 , 522964 , 
522965 , 522996 , 523000 , 523002 , 523026 , 525395 , 525401 , 
525402 , 525415 , 525431 , 525442 , 525443 , 525468 - 525472 , 
525474 , 525477 , 525479 , 525480 , 525499 - 525501 , 525505 , 
525506 , 525512 , 525513 , 525515 , 525536 , 525544 , 
525551 - 525554 , 525578 , 525612 , 525631 , 525688 , 525705 , 
525708 , 525711 , 525733 , and 525754 . 
[ 0138 ] In certain embodiments , the following antisense 
compounds or antisense oligonucleotides target a region of 
a DGAT2 nucleic acid and effect at least a 70 % inhibition of 
a DGAT2 mRNA , SEQ ID NOs : 20 , 38 , 39 , 46 , 47 , 62 , 63 , 
103 , 120 , 121 , 131 , 144 , 145 , 150 , 152 , 153 , 154 , 182 , 183 , 
202 , 203 , 204 , 221 , 225 , 229 , 246 , 259 , 283 , 425 , 438 , 452 , 
453 , 455 - 458 , 460 , 462 - 477 , 479 , 482 - 485 , 487 - 496 , 504 
507 , 509 - 511 , 518 , 519 , 521 - 528 , 531 - 535 , 539 , 541 , 545 , 
555 , 559 , 562 , 563 , 565 - 568 , 574 , 575 , 577 , 594 , 595 , 597 , 
623 , 624 , 627 , 653 , 706 , 710 , 740 , 742 - 744 , 749 - 752 , 
754 - 756 , 758 , 760 - 766 , 768 , 769 , 789 , 808 - 811 , 841 - 843 , 
845 , 846 , 848 , 850 - 852 , 880 , 890 , 893 , 895 , 897 , 914 - 916 , 
939 , 940 , 960 , 961 , 973 , 974 , 981 , 991 - 997 , 1000 , 1001 , 
1003 - 1008 , 1015 , 1020 , 1024 , 1032 , 1034 , 1036 , 1043 
1045 , 1047 - 1049 , 1052 , 1059 - 1061 , 1079 , 1080 , 1083 , 
1084 , 1092 , 1093 , 1096 , 1098 , 1155 , 1165 , 1173 - 1176 , 1178 , 
1181 , 1183 - 1189 , 1194 - 1199 , 1202 - 1207 , 1209 , 1210 , 1212 
1214 , 1220 , 1234 - 1236 , 1238 , 1240 , 1254 - 1256 , 1258 , 
1259 , 1261 , 1263 - 1265 , 1270 - 1275 , 1278 - 1280 , 1282 , 1283 , 
1287 , 1290 , 1292 , 1296 , 1298 , 1303 , 1305 , 1306 , 1316 , 
1317 , 1327 , 1335 , 1342 , 1350 , 1355 - 1357 , 1359 , 1368 , 
1369 , 1371 , 1375 , 1380 , 1385 - 1388 , 1390 , 1391 , 1393 , 
1396 , 1397 , 1400 - 1404 , 1412 , 1413 , 1415 - 1417 , 1419 , 
1421 - 1423 , 1425 - 1428 , 1431 - 1434 , 1442 - 1444 , 1447 , 1453 , 
1455 - 1458 , 1464 , 1466 - 1468 , 1471 , 1476 , 1478 - 1480 , 1484 , 
1488 - 1490 , 1495 , 1497 , 1501 , 1503 - 1506 , 1517 , 1518 , 
1521 , 1527 , 1534 , 1535 , 1549 , 1551 , 1553 - 1557 , 1559 , 
1560 , 1562 , 1569 - 1571 , 1576 , 1578 , 1579 , 1587 , 1588 , 
1606 - 1608 , 1610 , 1613 , 1622 , 1628 - 1630 , 1632 , 1634 - 1636 , 
1638 , 1639 , 1641 - 1643 , 1645 , 1654 , 1656 - 1664 , 1667 - 1669 , 
1676 , 1677 , 1698 , 1702 , 1703 , 1713 - 1716 , 1718 - 1727 , 
1729 , 1731 , 1734 - 1746 , 1749 , 1752 - 1758 , 1760 - 1765 , 
1768 - 1772 , 1774 - 1784 , 1787 - 1804 , 1806 - 1818 , 1821 - 1829 , 
1831 , 1833 - 1839 , 1841 - 1853 , 1857 , 1858 , 1861 - 1865 , 
1870 - 1873 , 1875 - 1883 , 1885 - 1887 , 1889 - 1899 , 1904 - 1906 , 
1909 - 1912 , 1914 - 1916 , 1922 , 1923 , 1929 , 1930 , 1934 , 
1937 , 1939 , 1942 - 1944 , 1950 , 1958 , 1959 , 1967 , 1968 , 
1970 , 1972 - 1975 , 1978 - 1980 , 1984 , 1987 , 1991 - 1993 , 1997 , 
2003 , 2004 , 2009 - 2012 , 2016 - 2019 , 2021 - 2027 , 2029 , 2030 , 
2035 , 2036 , 2039 , 2045 , 2055 , 2057 , 2058 , 2062 , 2067 , 
2068 , 2073 , 2077 , 2081 - 2086 , 2090 - 2095 , 2098 - 2106 , 
2108 - 2117 , 2121 - 2123 , 2125 - 2130 , 2132 , 2133 , 2140 - 2142 , 
2146 - 2151 , 2155 , 2172 - 2175 , 2177 , 2184 , 2185 , 2228 , 
2230 , 2231 , 2265 , 2308 , 2310 - 2313 , 2315 - 2324 , 2326 - 2330 , 
2332 - 2334 , 2338 - 2340 , 2342 , 2350 , 2351 , 2354 - 2358 , 2363 , 
2364 , 2366 - 2371 , 2373 , 2375 - 2380 , 2382 - 2385 , 2478 , 2487 , 
2508 , 2525 , 2543 , 2554 , 2560 , 2565 , 2572 , 2573 , 2588 , 
2589 , 2599 , 2601 - 2603 , 2613 , 2632 , 2633 , 2636 , 2637 , 
2639 , 2642 , 2650 , 2657 , 2661 , 2662 , 2666 , 2667 , 2691 , 
2695 , 2715 - 2717 , 2722 , 2727 , 2730 - 2732 , 2735 - 2738 , 2755 , 
2757 , 2760 , 2762 , 2779 , 2793 , 2801 , 2804 , 2817 , 2826 , 
2837 , 2840 , 2841 , 2846 , 2849 , 2857 , 2864 , 2872 , 2897 , 
2918 , 2947 , 2948 , 2950 , 2953 , 2959 , 2969 , 2981 , 2982 , 
2984 , 2988 , 3014 , 3030 , 3042 , 3044 , 3048 , 3049 , 3057 , 
3058 , 3064 , 3066 , 3079 - 3081 , 3111 , 3113 , 3123 , 3124 , 
3135 , 3138 , 3143 , 3144 , 3154 , 3173 , 3181 , 3196 , 3197 , 
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3204 , 3208 , 3217 , 3218 , 3229 , 3233 , 3252 - 3254 , 3261 , 
3262 , 3273 , 3277 , 3287 , 3289 , 3292 , 3318 , 3388 , 3393 , 
3404 , 3412 , 3417 , 3420 , 3425 - 3429 , 3432 , 3443 , 3449 
3451 , 3464 , 3468 , 3471 , 3473 , 3475 , 3478 - 3480 , 3488 
3490 , 3504 , 3509 - 3511 , 3513 - 3516 , 3523 , 3526 , 3527 , 
3529 , 3532 , 3533 , 3539 - 3542 , 3545 , 3547 , 3549 - 3551 , 
3555 , 3557 , 3562 , 3567 - 3572 , 3575 , 3578 , 3579 , 3583 , 
3584 , 3587 , 3589 - 3595 , 3597 , 3599 - 3601 , 3606 , 3608 - 3610 , 
3614 , 3615 , 3623 , 3634 , 3639 , 3645 , 3647 - 3655 , 3657 
3661 , 3666 , 3667 , 3670 , 3683 - 3687 , 3692 - 3697 , 3707 - 3715 , 
3717 - 3719 , 3723 , 3724 , 3726 , 3727 , 3730 , 3732 , 3735 
3743 , 3747 - 3750 , 3762 , 3763 , 3766 - 3768 , 3771 , 3772 , 
3776 - 3788 , 3792 - 3799 , 3801 - 3807 , 3810 , 3811 , 3814 , 3815 , 
3819 - 3824 , 3827 - 3833 , 3845 , 3850 - 3853 , 3859 , 3862 - 3864 , 
3866 , 3871 - 3876 , 3881 - 3883 , 3885 , 3888 , 3889 , 3894 , 
3896 , 3898 , 3899 , 3902 , 3906 , 3907 , 3912 , 3926 , 3936 , 
3943 , 3947 , 3949 , 3958 , 3962 , 3970 , 3971 , 3974 - 3977 , 
3982 , 3983 , 3993 , 3994 , 3999 , 4002 , 4003 , 4010 , 4018 , 
4022 , 4029 , 4030 , 4037 , 4044 - 4048 , 4052 , 4055 , 4069 , 
4070 , 4096 , 4123 , 4127 , 4129 , 4150 , 4156 , 4157 , 4170 , 
4186 , 4197 , 4198 , 4229 - 4233 , 4235 , 4238 , 4240 , 4241 , 
4260 - 4262 , 4266 , 4267 , 4273 , 4274 , 4276 , 4297 , 4305 , 
4312 - 4315 , 4339 , 4373 , 4392 , 4449 , 4466 , 4469 , 4472 , 
4494 , 4515 , 4526 - 4530 , 4532 , 4533 , 4535 , 4537 - 4540 , 
4545 , 4546 , 4558 - 4560 , 4562 - 4570 , 4573 , 4575 , 4576 , 
4578 , 4580 , 4582 , 4588 , 4589 , 4592 , 4596 , 4600 , 4601 , 
4604 , 4612 - 4614 , 4616 , 4622 - 4625 , 4634 , 4635 , 4652 , 
4667 , and 4668 . 
[ 0139 ] In certain embodiments , the following antisense 
compounds or antisense oligonucleotides target a region of 
a DGAT2 nucleic acid and effect at least an 80 % inhibition 
of a DGAT2 mRNA , ISIS NOs : 413433 , 423463 , 423464 , 
423523 , 423524 , 423526 , 472351 , 483817 , 483825 , 483826 , 
483828 , 483830 - 483835 , 483839 - 483841 , 483848 , 483852 , 
483866 , 483869 , 483870 , 483873 - 483875 , 483887 , 483889 , 
483890 , 483895 , 483897 , 483898 , 483900 , 483901 , 
483908 - 483910 , 483913 , 483916 , 483919 , 483921 , 483923 , 
483924 , 483927 , 483952 , 483968 - 483970 , 483972 , 483984 , 
483986 - 483988 , 483992 , 483993 , 483996 , 483997 , 484004 , 
484017 , 484031 , 484041 , 484049 , 484064 , 484070 , 484085 , 
484094 , 484099 , 484100 , 484115 - 484117 , 484126 , 484127 , 
484129 - 484131 , 484133 , 484137 , 484139 - 484141 , 484148 , 
484156 - 484158 , 484167 , 484169 - 484171 , 484181 , 484182 , 
484192 , 484193 , 484203 , 484204 , 484209 , 484215 , 484217 , 
484218 , 484220 , 484231 , 484235 , 484249 , 484267 - 484271 , 
484273 , 484283 , 484284 , 484292 , 484293 , 484301 , 484327 , 
484336 , 484343 , 484344 , 484348 , 484350 , 484353 , 484357 , 
484368 , 484377 , 484378 , 495425 , 495429 , 495440 , 495442 , 
495446 , 495449 - 495451 , 495453 , 495454 , 495463 , 495464 , 
495466 , 495467 , 495469 - 495472 , 495481 , 495482 , 495484 . 
495485 , 495488 - 495492 , 495495 - 495498 , 495505 - 495510 , 
495514 - 495531 , 495533 - 495537 , 495539 - 495541 , 495543 
495545 , 495550 - 495556 , 495560 , 495561 - 495564 , 495566 , 
495568 - 495578 , 495585 , 495591 , 495598 - 495600 , 495604 , 
495606 , 495608 , 495609 , 495618 - 495622 , 495639 , 495649 . 
495650 , 495685 , 495686 , 495697 , 495702 , 495705 - 495707 , 
495718 , 495730 , 495736 , 495738 , 495739 , 495744 , 495745 , 
495749 , 495751 - 495753 , 495756 , 495785 , 495808 - 495810 , 
495817 - 495820 , 495822 , 495825 - 495832 , 495835 - 495844 , 
495849 , 495852 - 495854 , 495856 , 495857 , 495867 - 495869 , 
495874 - 495878 , 495902 , 495992 , 500859 , 500867 , 500913 , 
500998 , 501020 , 501034 , 501035 , 501064 , 501094 , 501098 , 
501100 , 501103 , 501127 , 501183 , 501199 , 501213 , 501385 , 
501387 - 501393 , 501396 , 501398 , 501404 - 501406 , 501411 , 

501412 , 501427 - 501430 , 501435 , 501436 , 501438 , 501440 , 
501442 , 501443 , 501447 - 501452 , 501454 - 501855 , 501861 , 
501884 , 501944 , 501950 , 501983 , 502040 , 502046 , 502056 , 
502083 , 502099 , 502119 , 502154 , 502164 , 502175 , 502179 , 
502189 , 502191 , 502319 , 507692 , 507694 , 507696 , 507717 , 
522366 , 522373 - 522375 , 522383 , 522435 - 522437 , 522444 , 
522445 , 522450 , 522465 , 522473 , 522484 , 522485 , 522495 . 
522501 , 522509 , 522529 , 522546 , 522550 , 522553 - 522556 , 
522579 - 522582 , 522587 - 522589 , 522606 - 522610 , 522618 , 
522621 , 522627 , 522630 - 522632 , 522634 , 522638 , 522643 , 
522645 , 522667 , 522671 , 522672 , 522674 - 522683 , 522687 
522692 , 522694 , 522696 - 522700 , 522705 , 522709 , 522715 
522719 , 522745 , 522757 , 522770 , 522783 , 522784 , 522807 , 
522865 , 522866 , 522888 , 522889 , 522897 , 522913 , 522942 , 
522964 , 523002 , 525401 , 525469 , 525470 , 525501 , and 
525612 . 
[ 0140 ] In certain embodiments , the following antisense 
compounds or antisense oligonucleotides target a region of 
a DGAT2 nucleic acid and effect at least a 80 % inhibition of 
a DGAT2 mRNA , SEQ ID NOs : 103 , 120 , 121 , 131 , 144 , 
145 , 150 , 152 , 153 , 182 , 204 , 246 , 259 , 283 , 425 , 456 , 457 , 
462 , 463 , 467 - 469 , 487 - 490 , 504 , 506 , 509 , 510 , 518 , 519 , 
521 , 523 , 524 - 528 , 532 - 534 , 541 , 545 , 559 , 562 , 563 , 
566 - 568 , 594 , 742 , 750 , 751 , 762 , 808 - 810 , 843 , 845 , 893 , 
915 , 939 , 973 , 993 - 995 , 997 , 1000 , 1001 , 1005 , 1006 , 1008 , 
1034 , 1060 , 1061 , 1079 , 1084 , 1173 , 1175 , 1176 , 1181 , 
1183 , 1184 , 1186 , 1187 , 1194 - 1196 , 1199 , 1202 , 1205 , 1207 , 
1209 , 1210 , 1213 , 1238 , 1254 - 1256 , 1258 , 1270 , 1272 
1274 , 1278 , 1279 , 1282 , 1283 , 1290 , 1303 , 1317 , 1327 . 
1335 , 1350 , 1356 , 1371 , 1380 , 1385 , 1386 , 1401 - 1403 , 
1412 , 1413 , 1415 - 1417 , 1419 , 1423 , 1425 - 1427 , 1434 , 
1442 - 1444 , 1453 , 1455 - 1457 , 1467 , 1468 , 1478 , 1479 , 
1489 , 1490 , 1495 , 1501 , 1503 , 1504 , 1506 , 1517 , 1521 , 
1535 , 1553 - 1557 , 1559 , 1569 , 1570 , 1578 , 1579 , 1587 , 
1613 , 1622 , 1629 , 1630 , 1634 , 1636 , 1639 , 1643 , 1654 , 
1663 , 1664 , 1677 , 1998 , 1702 , 1713 , 1715 , 1719 , 1722 
1724 , 1726 , 1727 , 1736 , 1737 , 1739 , 1740 , 1742 - 1745 , 
1754 , 1755 , 1757 , 1758 , 1761 - 1765 , 1768 - 1771 , 1778 - 1783 , 
1787 - 1804 , 1806 - 1810 , 1812 - 1814 , 1816 - 1818 , 1823 - 1829 . 
1833 - 1837 , 1839 , 1841 - 1851 , 1858 , 1864 , 1871 - 1873 , 1877 , 
1879 , 1881 , 1882 , 1891 - 1895 , 1912 , 1922 , 1923 , 1958 , 
1959 , 1970 , 1975 , 1978 - 1980 , 1991 , 2003 , 2009 , 2011 , 
2012 , 2017 , 2018 , 2022 , 2024 - 2026 , 2029 , 2058 , 2081 
2083 , 2090 - 2093 , 2005 , 2098 - 2105 , 2108 - 2117 , 2122 , 2125 
2127 , 2129 , 2130 , 2140 - 2142 , 2147 - 2151 , 2175 , 2265 , 
2313 , 2315 - 2321 , 2324 , 2326 , 2332 - 2334 , 2339 , 2340 , 
2355 - 2358 , 2363 , 2364 , 2366 , 2368 , 2370 , 2371 , 2375 
2380 , 2382 , 2383 , 2572 , 2588 , 2602 , 2633 , 2637 , 2639 , 
2642 , 2666 , 2695 , 2717 , 2731 , 2732 , 2757 , 2864 , 2872 , 
2918 . 2953 , 2959 , 2982 , 3042 , 3048 , 3081 , 3138 , 3144 , 
3154 , 3181 , 3197 , 3217 , 3252 , 3262 , 3273 , 3277 , 3287 , 
3289 , 3404 , 3417 , 3425 , 3427 , 3429 , 3450 , 3471 , 3478 
3480 , 3488 , 3540 - 3542 , 3549 , 3550 , 3555 , 3570 , 3578 , 
3589 , 3590 , 3600 , 3606 , 3614 , 3634 , 3651 , 3655 , 3658 
3661 , 3684 - 3687 , 3692 - 3694 , 3711 - 3715 , 3723 , 3726 , 3732 , 
3735 - 3737 , 3739 , 3743 , 3748 , 3750 , 3772 , 3776 , 3777 , 
3779 - 3788 , 3792 - 3797 , 3799 , 3801 - 3803 , 3805 , 3810 , 3814 , 
3820 - 3824 , 3850 , 3862 , 3875 , 3888 , 3889 , 3912 , 3970 , 
3971 , 3993 , 3994 , 4002 , 4018 , 4047 , 4069 , 4129 , 4156 , 
4230 , 4231 , 4262 , 4373 , 4526 , 4529 , 4532 , 4538 , 4540 , 
4560 , 4562 - 4564 , 4566 - 4570 , 4578 , 4623 , 4625 , and 4667 . 
[ 0141 ] In certain embodiments , the following antisense 
compounds or antisense oligonucleotides target a region of 
a DGAT2 nucleic acid and effect at least a 90 % inhibition of 
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a DGAT2 mRNA , ISIS NOs : 413433 , 423463 , 483817 , 
483825 , 483834 , 483848 , 483866 , 483869 , 483873 , 483874 , 
483895 , 483898 , 483908 , 483910 , 483913 , 483952 , 484085 , 
484148 , 484157 , 484170 , 484181 , 484231 , 484271 , 484283 , 
484350 , 484353 , 495449 , 495450 , 495495 , 495498 , 495505 , 
495506 , 495516 - 495520 , 495522 - 495524 , 495526 , 495527 , 
495535 , 495553 - 495555 , 495562 , 495563 , 495570 , 495571 , 
495575 - 495577 . 495620 . 495752 . 495809 , 495825 . 495829 . 
495836 , 495837 , 495839 - 495842 , 495853 , 495857 , 495876 , 
495878 , 501385 , 501387 , 501404 , 501412 , 501427 , 501430 , 
501442 , 501443 , 501447 , 501448 , 501450 , 501452 , 501861 , 
522632 , 522688 , and 522745 . 
[ 0142 ] In certain embodiments , the following antisense 
compounds or antisense oligonucleotides target a region of 
a DGAT2 nucleic acid and effect at least a 90 % inhibition of 
a DGAT2 mRNA , SEQ ID NOs : 283 , 425 , 457 , 467 , 510 , 
518 , 527 , 541 , 559 , 562 , 566 , 567 , 1181 , 1184 , 1194 , 1196 , 
1199 , 1238 , 1371 , 1434 , 1443 , 1456 , 1467 , 1517 , 1557 , 
1569 , 1636 , 1639 , 1722 , 1723 , 1768 , 1771 , 1778 , 1779 , 
1789 - 1793 , 1795 - 1797 , 1799 , 1800 , 1808 , 1826 - 1828 , 1835 , 
1836 , 1843 , 1844 , 1848 - 1850 , 1893 , 2025 , 2082 , 2098 , 
2102 , 2109 , 2110 , 2112 - 2115 , 2126 , 2130 , 2149 , 2151 , 
2313 , 2315 , 2332 , 2340 , 2355 , 2358 , 2370 , 2371 , 2375 , 
2376 , 2378 , 2380 , 2959 , 3737 , 3793 , 3850 , 4562 , 4564 , 
4566 , 4568 , and 4569 . 
[ 0143 ] In certain embodiments , a compound comprises a 
modified oligonucleotide consisting of 8 to 80 linked 
nucleosides having at least an 8 , 9 , 10 , 11 , 12 , 13 , 14 , 15 , or 
16 contiguous nucleobase portion complementary to an 
equal length portion within nucleotides 26778 - 26797 , 
23242 - 23261 , 26630 - 26649 , 15251 - 15270 , 28026 - 28045 , 
35436 - 35455 , 10820 - 10836 , 23246 - 23262 of SEQ ID NO : 2 
[ 0144 ] In certain embodiments , a compound comprises a 
modified oligonucleotide consisting of 10 to 30 linked 
nucleosides complementary within nucleotides 26778 
26797 , 23242 - 23261 , 26630 - 26649 , 15251 - 15270 , 28026 
28045 , 35436 - 35455 , 10820 - 10836 , 23246 - 23262 of SEQ 
ID NO : 2 . 
[ 0145 ] In certain embodiments , a compound comprises a 
modified oligonucleotide consisting of 8 to 80 linked 
nucleosides having a nucleobase sequence comprising at 
least an 8 , 9 , 10 , 11 , 12 , 13 , 14 , 15 , or 16 contiguous 
nucleobase portion any one of SEQ ID NOs : 1423 , 1371 , 
1415 , 1849 , 2959 , 3292 , 4198 , and 4373 . 
[ 0146 ] In certain embodiments , a compound comprises a 
modified oligonucleotide consisting of 10 to 30 linked 
nucleosides having a nucleobase sequence comprising any 
one of SEQ ID NOs : 1423 , 1371 , 1415 , 1849 , 2959 , 3292 , 
4198 , and 4373 . 
[ 0147 ] In certain embodiments , a compound comprises a 
modified oligonucleotide having a nucleobase sequence 
consisting of any one of SEQ ID NOs : 1423 , 1371 , 1415 , 
1849 , 2959 , 3292 , 4198 , and 4373 . In certain embodiments , 
a modified oligonucleotide targeted to DGAT2 is ISIS 
484137 , 484085 , 484129 , 495576 , 501861 , 502194 , 525443 , 
and 525612 . 
[ 0148 ] In certain embodiments , a modified oligonucle 
otide targeted to DGAT2 is ISIS 484137 , 484085 , 484129 , 
495576 , 501861 , 502194 , 525443 , and 525612 . Out of about 
5 , 000 antisense oligonucleotides that were screened as 
described in the Examples section below , ISIS 484137 , 
484085 , 484129 , 495576 , 501861 , 502194 , 525443 , and 
525612 emerged as the top lead compounds . In particular , 

ISIS 484137 exhibited the best combination of properties in 
terms of potency and tolerability out of about 5 , 000 anti 
sense oligonucleotides . 
[ 0149 ] In certain embodiments , any of the foregoing com 
pounds or oligonucleotides comprises at least one modified 
internucleoside linkage , at least one modified sugar , and / or 
at least one modified nucleobase . 
10150 ] In certain aspects , any of the foregoing compounds 
or oligonucleotides comprises at least one modified sugar . In 
certain aspects , at least one modified sugar comprises a 
2 - O - methoxyethyl group . In certain aspects , at least one 
modified sugar is a bicyclic sugar , such as a 4 ' - CH ( CH3 ) 
0 - 2 group , a 4 - CH , - 0 - 2 ' group , or a 4 ' - ( CH , ) 3 - 0 - 2 ' 
group . 
[ 0151 ] In certain aspects , the modified oligonucleotide 
comprises at least one modified internucleoside linkage , 
such as a phosphorothioate internucleoside linkage . 
[ 0152 In certain embodiments , any of the foregoing com 
pounds or oligonucleotides comprises at least one modified 
nucleobase , such as 5 - methylcytosine . 
[ 0153 ] In certain embodiments , any of the foregoing com 
pounds or oligonucleotides comprises : 

[ 0154 ] a gap segment consisting of linked 2 ' - deoxy 
nucleosides ; 

[ 0155 ] a 5 ' wing segment consisting of linked nucleo 
sides ; and 

[ 0156 ] a 3 ' wing segment consisting of linked nucleo 
sides ; 

10157 ] wherein the gap segment is positioned between the 
5 ' wing segment and the 3 ' wing segment and wherein each 
nucleoside of each wing segment comprises a modified 
sugar . In certain embodiments , the oligonucleotide consists 
of 8 to 80 linked nucleosides having a nucleobase sequence 
comprising the sequence recited in SEQ ID NO : 1423 , 1371 , 
1415 , 1849 , 2959 , 3292 , 4198 , and 4373 . In certain aspects , 
the oligonucleotide consists of 10 to 30 linked nucleosides 
having a nucleobase sequence comprising the sequence 
recited in SEQ ID NO : 1423 , 1371 , 1415 , 1849 , 2959 , 3292 , 
4198 , and 4373 . 
[ 0158 ] In certain aspects , the modified oligonucleotide has 
a nucleobase sequence comprising the sequence recited in 
SEO ID NO : 1423 , 1371 , 1415 , 1849 , 2959 , or 3292 , 
wherein the modified oligonucleotide comprises 
[ 0159 ] a gap segment consisting of ten linked 2 ' - deoxy 
nucleosides ; 
[ 0160 ] a 5 ' wing segment consisting of five linked nucleo 
sides ; and 
[ 0161 ] a 3 ' wing segment consisting of five linked nucleo 
sides ; 
[ 0162 ] wherein the gap segment is positioned between the 
5 ' wing segment and the 3 ' wing segment , wherein each 
nucleoside of each wing segment comprises a 2 - 0 
methoxyethyl sugar ; wherein each internucleoside linkage is 
a phosphorothioate linkage and wherein each cytosine is a 
5 - methylcytosine . In certain embodiments , the modified 
oligonucleotide consists of 20 - 80 linked nucleosides . In 
certain embodiments , the modified oligonucleotide consists 
of 20 - 30 linked nucleosides . 
[ 0163 ] In certain aspects , the modified oligonucleotide has 
a nucleobase sequence comprising the sequence recited in 
SEQ ID NO : 4198 or 4373 , wherein the modified oligo 
nucleotide comprises 
[ 0164 ] a gap segment consisting of ten linked 2 ' - deoxy 
nucleosides ; 
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[ 0165 ] a 5 ' wing segment consisting of three linked 
nucleosides ; and 
[ 0166 ] a 3 ' wing segment consisting of four linked nucleo 
sides ; 

[ 0167 ] wherein the gap segment is positioned between the 
5 ' wing segment and the 3 ' wing segment , wherein each 
nucleoside of each wing segment comprises a 2 ' - 0 
methoxyethyl sugar ; wherein each internucleoside linkage is 
a phosphorothioate linkage and wherein each cytosine is a 
5 - methylcytosine . In certain embodiments , the modified 
oligonucleotide consists of 17 - 80 linked nucleosides . In 
certain embodiments , the modified oligonucleotide consists 
of 17 - 30 linked nucleosides . 
[ 0168 ] In certain embodiments , a compound comprises or 
consists of ISIS 484137 and has the following chemical 
structure or a salt thereof : 
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[ 0169 ] In certain embodiments , a compound comprises or 
consists of ISIS 484137 , named by accepted oligonucleotide 
nomenclature , showing each 3 - 0 to 5 - O - linked phospho 
rothioate diester internucleotide linkage as follows : 

[ 0170 ] 2 ' - O - ( 2 - methoxyethyl ) - 5 - methyl - P - thiouridylyl 
( 3 - 0 - - 5 - - 0 ) - 2 ' - O - ( 2 - methoxyethyl ) - P - thioguanylyl - ( 3 
0 - - 5 - 0 ) - 2 - 0 - ( 2 - methoxyethyl ) - 5 - methyl - P - thiocytidylyl 
( 3 - - 0 - - 5 ' - 0 ) - 2 - 0 - ( 2 - methoxyethyl ) - 5 - methyl - P 
thiocytidylyl - ( 3 - 0 > 5 - 0 ) - 2 - 0 - ( 2 - methoxyethyl ) - P 
thioadenylyl - ( 3 - 0 5 - 0 ) - P - thiothymidylyl - ( 3 - 0 5 
0 ) P - thiothymidylyl - ( 3 - 0 > 5 ' - 0 ) - P - thiothymidylyl - ( 3 ' 
0 - - 5 - ) - 2 ' - deoxy - P - thioadenylyl - ( 3 - 0 > 5 - 0 ) - 2 ' - deoxy 
P - thioadenylyl - ( 3 - 0 > 5 ' - 0 ) P - thiothymidylyl - ( 3 - 0 - 5 
O ) - 2 ' - deoxy - P - thioguanylyl - ( 3 - 0 - 58 - O ) - 2 ' - deoxy - P 
thioadenylyl - ( 3 - 0 - - 5 - 0 ) - 2 ' - deoxy - P - thioguanylyl - ( 3 ' 
0 - > 5 ' - 0 ) - 2 ' - deoxy - 5 - methyl - P - thiocytidylyl - ( 3 - 0 - - 5 - 0 ) 
2 ' - O - ( 2 - methoxyethyl ) - 5 - methyl - P - thiouridylyl - ( 3 ' - 0 - - 5 
0 ) - 2 ' - O - ( 2 - methoxyethyl ) - 5 - methyl - P - thiouridylyl - ( 3 ' 
0 - > 5 ' - 0 ) - 2 - 0 - ( 2 - methoxyethyl ) - 5 - methyl - P - thiocytidylyl 
( 3 ' - 0 - > 5 ' - 0 ) - 2 - 0 - ( 2 - methoxyethyl ) - P - thioadenylyl - ( 3 ' 
0 - - 5 - 0 ) - 2 - 0 - ( 2 - methoxyethyl ) - 5 - methyl - cytidine , 19 
sodium salt . 
[ 0171 ] In any of the foregoing embodiments , the com 
pound or oligonucleotide can be at least 85 % , at least 90 % , 
at least 95 % , at least 98 % , at least 99 % , or 100 % comple 
mentary to a nucleic acid encoding DGAT2 . 
[ 0172 ] In any of the foregoing embodiments , the antisense 
compound can be a single - stranded oligonucleotide . 
[ 0173 ] In any of the foregoing embodiments , the oligo 
nucleotide can consist of 8 to 80 , 10 to 30 , 12 to 50 , 13 to 
30 , 13 to 50 , 14 to 30 , 14 to 50 , 15 to 30 , 15 to 50 , 16 to 30 , 
16 to 50 , 17 to 30 , 17 to 50 , 18 to 22 , 18 to 24 , 18 to 30 , 18 
to 50 , 19 to 22 , 19 to 30 , 19 to 50 , or 20 to 30 linked 
nucleosides . 
[ 0174 ] In certain embodiments , compounds or composi 
tions provided herein comprise a salt of the modified oli 
gonucleotide . In certain embodiments , the salt is a sodium 
salt . In certain embodiments , the salt is a potassium salt . 
[ 0175 ] In certain embodiments , a compound comprises a 
modified oligonucleotide described herein and a conjugate 
group . In certain embodiments , the conjugate group is linked 
to the modified oligonucleotide at the 5 ' end of the modified 
oligonucleotide . In certain embodiments , the conjugate 
group is linked to the modified oligonucleotide at the 3 ' end 
of the modified oligonucleotide . In certain embodiments , the 
conjugate group comprises at least one N - Acetylgalac 
tosamine ( GalNAc ) , at least two N - Acetylgalactosamines 
( GalNAcs ) , or at least three N - Acetylgalactosamines ( Gal 
NAcs ) . 
[ 0176 ] In certain embodiments , a compound having the 
following chemical structure comprises or consists of ISIS 
484137 or salt thereof with a conjugate group comprising 
GalNAc as described herein : 
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[ 0177 ] wherein for each pair of R , and R2 on the same 
ring , independently for each ring , either R is 
- OCH , CH , OCH , ( MOE ) and R , is H ; or R , and R , 
together form a bridge , wherein R , is - O and R , is 
- CH2 - , - CH ( CH3 ) - , or — CH CH2 – , and R , and R , 

are directly connected such that the resulting bridge is 
selected from : - O CH , — , O CH ( CH3 ) , and 
- O - CH2CH2 — ; and for each pair of Rz and R4 on the 
same ring , independently for each ring : either Rz is selected 
from H and — OCH CH2OCHz and R4 is H ; or Rz and R4 

together form a bridge , wherein Rz is – O – , and R4 is 
_ CH , — , - CH ( CH3 ) — , or — CH , CH , — , and R , and RA 
are directly connected such that the resulting bridge is 
selected from : = O CH , — , O _ CH ( CH3 ) , and 

O CH , CH , — ; and each R , is independently selected 
from H and — CHz ; and each Z is independently selected 
from S and 0 . 
In certain embodiments , a compound comprises or consists 
of SEQ ID NO : 1423 , 5 ' - GalNAc , and chemical modifica 
tions as represented by the following chemical structure : 
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[ 0178 ] wherein for each pair of R? and R2 on the same 
ring , independently for each ring , either Riis 
OCH , CH OCH : ( MOE ) and R , is H ; or R1 and R2 

together form a bridge , wherein R? is O — and R2 is 
- CH2 - , - CH ( CH3 ) — , or CH2CH2 - , and R , and R2 
are directly connected such that the resulting bridge is 
selected from : O CH , O CH ( CH3 ) , and 
- O - CH2CH2 — ; and for each pair of Rz and R4 on the 
same ring , independently for each ring : either Rz is selected 
from H and - OCH CH , OCH , and R4 is H ; or Rz and RA 
together form a bridge , wherein Rz is – , and R4 is 
CH2 – CH ( CH3 ) , or CH2CH2 – , and R3 and R4 

are directly connected such that the resulting bridge is 
selected from : - O CH , — , O _ CH ( CH3 ) , and 
- O - CH2CH2 — ; and each R? is independently selected 
from H and — CHz ; and each Z is independently selected 
from S - and 0 ; and X is H or a conjugate group that 
optionally comprises a conjugate linker and / or cleavable 
moiety . 
[ 0179 ] In certain embodiments , a compound comprises 
ISIS 769355 or salt thereof . In certain embodiments , a 
compound consists of ISIS 769355 or salt thereof . In certain 
embodiments , ISIS 769355 has the following chemical 
structure : 
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10180 ] In certain embodiments , a compound comprises 
ISIS 769356 or salt thereof . In certain embodiments , a 
compound consists of ISIS 769356 or salt thereof . In certain 
embodiments , ISIS 769356 has the following chemical 
structure : 
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[ 0181 ] In certain embodiments , a compound comprises 
ISIS 769357 or salt thereof . In certain embodiments , a 
compound consists of ISIS 769357 or salt thereof . In certain 
embodiments , ISIS 769357 has the following chemical 
structure : 
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[ 0182 ] Certain embodiments provide compositions com 
prising any of the compounds comprising or consisting of a 
modified oligonucleotide targeted to DGAT2 or salt thereof 
and a conjugate group , and at least one of a pharmaceutically 
acceptable carrier or diluent . 
[ 0183 ] In certain embodiments , the compounds or com 
positions as described herein are efficacious by virtue of 
having at least one of an in vitro IC50 of less than 2 nM , less 
than 3 nM , less than 4 nM , less than 5 nM , less than 6 nM , 
less than 7 nM , less than 8 nM , less than 9 nM , less than 10 
nM , less than 20 nM , less than 30 nM , less than 35 nM , less 
than 40 nM , less than 45 nM , less than 50 nM , less than 60 
nM , less than 70 nM , less than 80 nM , less than 90 nM , less 

than 100 nM , less than 110 nM , less than 300 nM , less than 
400 nM , less than 500 nM , less than 600 nM , less than 700 
nM , less than 800 nM , less than 900 nM , less than 1 uM , less 
than 1 . 1 uM , less than 1 . 2 uM , less than 1 . 3 UM , less than 
1 . 4 uM , less than 1 . 5 uM , less than 1 . 6 uM , less than 1 . 7 UM , 
less than 1 . 8 uM , less than 1 . 9 uM , less than 2 uM , less than 
2 . 5 uM , less than 3 uM , less than 3 . 5 uM , less than 4 uM , 
less than 4 . 5 uM , less than 5 uM , less than 5 . 5 ?M , less than 
6 less than 6 . 5 uM , or less than 10 UM . 
[ 0184 ] In certain embodiments , the compounds or com 
positions as described herein are highly tolerable as dem 
onstrated by having at least one of an increase an ALT or 
AST value of no more than 4 fold , 3 fold , or 2 fold over 
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saline treated animals or an increase in liver , spleen , or 
kidney weight of no more than 30 % , 20 % , 15 % , 12 % , 10 % , 
5 % , or 2 % . In certain embodiments , the compounds or 
compositions as described herein are highly tolerable as 
demonstrated by having no increase of ALT or AST over 
saline treated animals . In certain embodiments , the com 
pounds or compositions as described herein are highly 
tolerable as demonstrated by having no increase in liver , 
spleen , or kidney weight over saline treated animals . 
[ 0185 ] Certain Indications 
[ 0186 ] Certain embodiments provided herein relate to 
methods of treating , preventing , or ameliorating a disease 
associated with DGAT2 in an individual by administration 
of a DGAT2 specific inhibitor , such as an antisense com 
pound targeted to DGAT2 . 
[ 0187 ] Examples of diseases associated with DGAT2 
treatable , preventable , and / or ameliorable with the methods 
provided herein include nonalcoholic fatty liver diseases 
( NAFLD ) , nonalcoholic steatohepatitis ( NASH ) , hepatic 
steatosis , fatty liver diseases , lipodystrophy syndromes , 
including congential generalized lipodystrophy ( CGL ) , 
acquired generalized lipodystrophy ( AGL ) , familial partial 
lipodystrophy ( FPL ) , and acquired partial lipodystrophy 
( PL ) , metabolic syndrome and cardiovascular diseases . 
[ 0188 ] In certain embodiments , a method of treating , 
preventing , or ameliorating a disease associated with 
NAFLD in an individual comprises administering to the 
individual a specific inhibitor of DGAT2 , thereby treating , 
preventing , or ameliorating the disease . In certain embodi 
ments , a method of treating , preventing , or ameliorating a 
disease associated with lipodystrophy syndrome in an indi 
vidual comprises administering to the individual a specific 
inhibitor of DGAT2 , thereby treating , preventing , or ame 
liorating the disease . In certain embodiments , the lipodys 
trophy syndrome is partial lipodystrophy . In certain embodi 
ments , the DGAT2 specific inhibitor is an antisense 
compound targeted to DGAT2 , such as an antisense oligo 
nucleotide targeted to DGAT2 . In certain embodiments , the 
DGAT2 specific inhibitor is a compound comprising or 
consisting of a modified oligonucleotide and a conjugate 
group , wherein the modified oligonucleotide consists of 10 
to 30 linked nucleosides and has a nucleobase sequence 
comprising the nucleobase sequence of any one of SEO ID 
NOs : 16 - 4679 . In certain embodiments , the DGAT2 specific 
inhibitor is an antisense compound comprising a modified 
oligonucleotide consisting of 10 to 30 linked nucleosides 
and having a nucleobase sequence comprising at least 8 
contiguous nucleobases of any of the nucleobase sequences 
of SEO ID NOs : 16 - 4679 . In certain embodiments , the 
DGAT2 specific inhibitor is an antisense compound com 
prising a modified oligonucleotide consisting of 10 to 30 
linked nucleosides and having a nucleobase sequence com 
prising the nucleobase sequence of any one of SEQ ID NOs : 
16 - 4679 . In certain embodiments , the DGAT2 specific 
inhibitor is an antisense compound comprising a modified 
oligonucleotide consisting of the nucleobase sequence of 
any one of SEQ ID NOs : 16 - 4679 . In certain embodiments , 
the DGAT2 specific inhibitor is an antisense compound 
comprising a modified oligonucleotide consisting of 10 to 30 
linked nucleosides having a nucleobase sequence compris 
ing any one of SEQ ID NOs : 1423 , 1371 , 1415 , 1849 , 2959 , 
3292 , 4198 , and 4373 . In certain embodiments , the DGAT2 
specific inhibitor is an antisense compound comprising or 
consisting of a modified oligonucleotide and a conjugate 

group , wherein the modified oligonucleotide consists of 10 
to 30 linked nucleosides having a nucleobase sequence 
comprising any one of SEQ ID NOs : 1423 , 1371 , 1415 , 
1849 , 2959 , 3292 , 4198 , and 4373 . In certain embodiments , 
the DGAT2 specific inhibitor is an antisense compound 
comprising a modified oligonucleotide having a nucleobase 
sequence consisting of any one of SEQ ID NOs : 1423 , 1371 , 
1415 , 1849 , 2959 , 3292 , 4198 , and 4373 . In certain embodi 
ments , the DGAT2 specific inhibitor is ISIS 484137 , ISIS 
484085 , ISIS 484129 , ISIS 495576 , ISIS 501861 , ISIS 
502194 , ISIS 525443 , and ISIS 525612 . In certain embodi 
ments the DGAT2 specific inhibitor is ISIS 769355 , ISIS 
769356 , and ISIS 769357 . In any of the foregoing embodi 
ments , the antisense compound can be a single - stranded 
oligonucleotide . 
[ 0189 ] In certain embodiments , a method of treating , 
preventing , or ameliorating NAFLD / NASH comprises 
administering to the individual a DGAT2 specific inhibitor , 
thereby treating , preventing , or ameliorating NALFD / 
NASH . In certain embodiments , a method of treating , pre 
venting , or ameliorating lipodystrophy comprises adminis 
tering to the individual a DGAT2 specific inhibitor , thereby 
treating , preventing , or ameliorating lipodystrophy syn 
drome . In certain embodiments , the lipodystrophy syndrome 
is partial lipodystrophy . In certain embodiments , the DGAT2 
specific inhibitor is an antisense compound targeted to 
DGAT2 , such as an antisense oligonucleotide targeted to 
DGAT2 . In certain embodiments , the DGAT2 specific 
inhibitor is a compound comprising or consisting of a 
modified oligonucleotide and a conjugate group , wherein the 
modified oligonucleotide consists of 10 to 30 linked nucleo 
sides and has a nucleobase sequence comprising the nucle 
obase sequence of any one of SEQ ID NOs : 16 - 4679 . In 
certain embodiments , the DGAT2 specific inhibitor is an 
antisense compound comprising a modified oligonucleotide 
consisting of 10 to 30 linked nucleosides and having a 
nucleobase sequence comprising at least 8 contiguous nucle 
obases of any of the nucleobase sequences of SEQ ID NOs : 
16 - 4679 . In certain embodiments , the DGAT2 specific 
inhibitor is an antisense compound comprising a modified 
oligonucleotide consisting of 10 to 30 linked nucleosides 
and having a nucleobase sequence comprising the nucle 
obase sequence of any one of SEQ ID NOs : 16 - 4679 . In 
certain embodiments , the DGAT2 specific inhibitor is an 
antisense compound comprising a modified oligonucleotide 
consisting of the nucleobase sequence of any one of SEQ ID 
NOs : 16 - 4679 . In certain embodiments , the DGAT2 specific 
inhibitor is an antisense compound comprising a modified 
oligonucleotide consisting of 10 to 30 linked nucleosides 
having a nucleobase sequence comprising any one of SEQ 
ID NOs : 1423 , 1371 , 1415 , 1849 , 2959 , 3292 , 4198 , and 
4373 . In certain embodiments , the DGAT2 specific inhibitor 
is an antisense compound comprising or consisting of a 
modified oligonucleotide and a conjugate group , wherein the 
modified oligonucleotide consists of 10 to 30 linked nucleo 
sides having a nucleobase sequence comprising any one of 
SEQ ID NOs : 1423 , 1371 , 1415 , 1849 , 2959 , 3292 , 4198 , 
and 4373 . In certain embodiments , the DGAT2 specific 
inhibitor is an antisense compound comprising a modified 
oligonucleotide having a nucleobase sequence consisting of 
any one of SEQ ID NOs : 1423 , 1371 , 1415 , 1849 , 2959 , 
3292 , 4198 , and 4373 . In certain embodiments , the DGAT2 
specific inhibitor is ISIS 484137 , ISIS 484085 , ISIS 484129 , 
ISIS 495576 , ISIS 501861 , ISIS 502194 , ISIS 525443 , and 
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ISIS 525612 . In certain embodiments the DGAT2 specific 
inhibitor is ISIS 769355 , ISIS 769356 , and ISIS 769357 . In 
any of the foregoing embodiments , the antisense compound 
can be a single - stranded oligonucleotide . In certain aspects , 
the antisense compound is administered to the individual 
parenterally . In certain aspects , administering the antisense 
compound results in specific reduction of DGAT2 expres 
sion , reduction in the rate of triglyceride synthesis , improve 
ment of hepatic steatosis and blood lipid levels , reduction of 
hepatic lipids , reversal of diet - induced hepatic insulin resis 
tance , and improvement in hepatic insulin sensitivity . In 
certain aspects , administering the antisense compound 
results in reduction in liver steatosis and fibrosis . In certain 
aspects , administering the antisense compound results in 
improvements in ALT levels . In certain aspects , administer 
ing the antisense compound results in decrease in NAFLD 
Activity Score ( NAS ) . In certain aspects , administering the 
antisense compound results in reduction in serum total 
cholesterol and triglycerides . In certain aspects , administer 
ing the antisense compound results in neutral insulin sensi 
tivity and glycemic control . In certain aspects , administering 
the antisense compound results in improved insulin sensi 
tivity and glycemic control . In certain aspects , the individual 
is identified as having or at risk of having a disease asso 
ciated with NAFLD . In certain aspects , the individual is 
identified as having or at risk of having a disease associated 
with lipodystrophy syndrome . 
[ 0190 ] In certain embodiments , a method of inhibiting 
expression of DGAT2 in an individual having , or at risk of 
having , a disease associated with NAFLD comprises admin 
istering a DGAT2 specific inhibitor to the individual , 
thereby inhibiting expression of DGAT2 in the individual . In 
certain embodiments , a method of inhibiting expression of 
DGAT2 in an individual having , or at risk of having , a 
disease associated with lipodystrophy syndrome comprises 
administering a DGAT2 specific inhibitor to the individual , 
thereby inhibiting expression of DGAT2 in the individual . In 
certain aspects , administering the inhibitor inhibits expres 
sion of DGAT2 in the liver . In certain aspects , administering 
the inhibitor inhibits expression of DGAT2 in adipose tissue . 
In certain aspects , the individual has , or is at risk of having 
lipodystrophy syndrome , partial lipodystrophy , liver steato 
sis , NAFLD , or NASH . In certain embodiments , the DGAT2 
specific inhibitor is an antisense compound targeted to 
DGAT2 , such as an antisense oligonucleotide targeted to 
DGAT2 . In certain embodiments , the DGAT2 specific 
inhibitor is a compound comprising or consisting of a 
modified oligonucleotide and a conjugate group , wherein the 
modified oligonucleotide consists of 10 to 30 linked nucleo 
sides and has a nucleobase sequence comprising the nucle 
obase sequence of any one of SEQ ID NOs : 16 - 4679 . In 
certain embodiments , the DGAT2 specific inhibitor is an 
antisense compound comprising a modified oligonucleotide 
consisting of 10 to 30 linked nucleosides and having a 
nucleobase sequence comprising at least 8 contiguous nucle 
obases of any of the nucleobase sequences of SEQ ID NOs : 
[ 0191 ] 16 - 4679 . In certain embodiments , the DGAT2 spe 
cific inhibitor is an antisense compound comprising a modi 
fied oligonucleotide consisting of 10 to 30 linked nucleo 
sides and having a nucleobase sequence comprising the 
nucleobase sequence of any one of SEQ ID NOs : 16 - 4679 . 
In certain embodiments , the DGAT2 specific inhibitor is an 
antisense compound comprising a modified oligonucleotide 
consisting of the nucleobase sequence of any one of SEQ ID 

NOs : 16 - 4679 . In certain embodiments , the DGAT2 specific 
inhibitor is an antisense compound comprising a modified 
oligonucleotide consisting of 10 to 30 linked nucleosides 
having a nucleobase sequence comprising any one of SEQ 
ID NOs : 1423 , 1371 , 1415 , 1849 , 2959 , 3292 , 4198 , and 
4373 . In certain embodiments , the DGAT2 specific inhibitor 
is an antisense compound comprising or consisting of a 
modified oligonucleotide and a conjugate group , wherein the 
modified oligonucleotide consists of 10 to 30 linked nucleo 
sides having a nucleobase sequence comprising any one of 
SEQ ID NOs : 1423 , 1371 , 1415 , 1849 , 2959 , 3292 , 4198 , 
and 4373 . In certain embodiments , the DGAT2 specific 
inhibitor is an antisense compound comprising a modified 
oligonucleotide having a nucleobase sequence consisting of 
any one of SEQ ID NOs : 1423 , 1371 , 1415 , 1849 , 2959 , 
3292 , 4198 , and 4373 . In certain embodiments , the DGAT2 
specific inhibitor is ISIS 484137 , ISIS 484085 , ISIS 484129 , 
ISIS 495576 , ISIS 501861 , ISIS 502194 , ISIS 525443 , and 
ISIS 525612 . In certain embodiments the DGAT2 specific 
inhibitor is ISIS 769355 , ISIS 769356 , and ISIS 769357 . In 
any of the foregoing embodiments , the antisense compound 
can be a single - stranded oligonucleotide . 
[ 0192 ] In certain embodiments , a method of reducing or 
inhibiting triglyceride synthesis , hepatic lipid synthesis and 
insulin resistance in the liver of an individual having , or at 
risk of having , a disease associated with DGAT2 comprises 
administering a DGAT2 specific inhibitor to the individual , 
thereby reducing or inhibiting triglyceride synthesis , hepatic 
lipid synthesis and insulin resistance in the liver of the 
individual . In certain embodiments , a method of reducing or 
inhibiting triglyceride synthesis , lipid synthesis and insulin 
resistance in the adipose tissue of an individual having , or at 
risk of having , a disease associated with DGAT2 comprises 
administering a DGAT2 specific inhibitor to the individual , 
thereby reducing or inhibiting triglyceride synthesis , lipid 
synthesis and insulin resistance in the adipose tissue of the 
individual . In certain aspects , administering the DGAT2 
inhibitor leads to improvement in hepatic insulin signaling , 
hepatic insulin sensitivity and cardiovascular risk profile . In 
certain aspects , administering the DGAT2 specific inhibitor 
results in reduction in liver steatosis and fibrosis . In certain 
aspects , administering the DGAT2 specific inhibitor results 
in improvements in ALT levels . In certain aspects , admin 
istering the DGAT2 specific inhibitor results in decrease in 
NAFLD Activity Score ( NAS ) . In certain aspects , adminis 
tering the DGAT2 specific inhibitor results in reduction in 
serum total cholesterol and triglycerides . In certain aspects , 
administering the DGAT2 specific inhibitor results in neutral 
insulin sensitivity and glycemic control . In certain aspects , 
administering the antisense compound results in improved 
insulin sensitivity and glycemic control . In certain aspects , 
the individual has , or is at risk of having , NAFLD or NASH . 
In certain aspects , the individual has , or is at risk of having , 
lipodystrophy syndrome or partial lipodystrophy . In certain 
aspects , the inhibitor is an antisense compound targeted to 
DGAT2 . In certain embodiments , the DGAT2 specific 
inhibitor is an antisense compound targeted to DGAT2 , such 
as an antisense oligonucleotide targeted to DGAT2 . In 
certain embodiments , the DGAT2 specific inhibitor is a 
compound comprising or consisting of a modified oligo 
nucleotide and a conjugate group , wherein the modified 
oligonucleotide consists of 10 to 30 linked nucleosides and 
has a nucleobase sequence comprising the nucleobase 
sequence of any one of SEQ ID NOs : 16 - 4679 . In certain 
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embodiments , the DGAT2 specific inhibitor is an antisense 
compound comprising a modified oligonucleotide consisting 
of 10 to 30 linked nucleosides and having a nucleobase 
sequence comprising at least 8 contiguous nucleobases of 
any of the nucleobase sequences of SEQ ID NOs : 16 - 4679 . 
In certain embodiments , the DGAT2 specific inhibitor is an 
antisense compound comprising a modified oligonucleotide 
consisting of 10 to 30 linked nucleosides and having a 
nucleobase sequence comprising the nucleobase sequence of 
any one of SEQ ID NOs : 16 - 4679 . In certain embodiments , 
the DGAT2 specific inhibitor is an antisense compound 
comprising a modified oligonucleotide consisting of the 
nucleobase sequence of any one of SEQ ID NOs : 16 - 4679 . 
In certain embodiments , the DGAT2 specific inhibitor is an 
antisense compound comprising a modified oligonucleotide 
consisting of 10 to 30 linked nucleosides having a nucle 
obase sequence comprising any one of SEQ ID NOs : 1423 , 
1371 , 1415 , 1849 , 2959 , 3292 , 4198 , and 4373 . In certain 
embodiments , the DGAT2 specific inhibitor is an antisense 
compound comprising or consisting of a modified oligo 
nucleotide and a conjugate group , wherein the modified 
oligonucleotide consists of 10 to 30 linked nucleosides 
having a nucleobase sequence comprising any one of SEQ 
ID NOs : 1423 , 1371 , 1415 , 1849 , 2959 , 3292 , 4198 , and 
4373 . In certain embodiments , the DGAT2 specific inhibitor 
is an antisense compound comprising a modified oligonucle 
otide having a nucleobase sequence consisting of any one of 
SEQ ID NOs : 1423 , 1371 , 1415 , 1849 , 2959 , 3292 , 4198 , 
and 4373 . In certain embodiments , the DGAT2 specific 
inhibitor is ISIS 484137 , ISIS 484085 , ISIS 484129 , ISIS 
495576 , ISIS 501861 , ISIS 502194 , ISIS 525443 , and ISIS 
525612 . In certain embodiments the DGAT2 specific inhibi 
tor is ISIS 769355 , ISIS 769356 , and ISIS 769357 . In any of 
the foregoing embodiments , the antisense compound can be 
a single - stranded oligonucleotide . In certain aspects , the 
antisense compound is administered to the individual par 
enterally . 
[ 0193 ] Certain embodiments are drawn to a DGAT2 spe 
cific inhibitor for use in treating a disease associated with 
NAFLD . In certain aspects , the disease is NASH . In certain 
aspects , the disease is hepatic steatosis . In certain aspects , 
the disease is liver cirrhosis . In certain aspects , the disease 
is hepatocellular carcinoma . Certain embodiments are drawn 
to a DGAT2 specific inhibitor for use in treating a disease 
associated with lipodystrophy syndromes . In certain aspects , 
the disease is partial lipodystrophy . In certain aspects , the 
inhibitor is an antisense compound targeted to DGAT2 . In 
certain embodiments , the DGAT2 specific inhibitor is an 
antisense compound targeted to DGAT2 , such as an anti 
sense oligonucleotide targeted to DGAT2 . In certain 
embodiments , the DGAT2 specific inhibitor is a compound 
comprising or consisting of a modified oligonucleotide and 
a conjugate group , wherein the modified oligonucleotide 
consists of 10 to 30 linked nucleosides and has a nucleobase 
sequence comprising the nucleobase sequence of any one of 
SEQ ID NOs : 16 - 4679 . In certain embodiments , the DGAT2 
specific inhibitor is an antisense compound comprising a 
modified oligonucleotide consisting of 10 to 30 linked 
nucleosides and having a nucleobase sequence comprising at 
least 8 contiguous nucleobases of any of the nucleobase 
sequences of SEQ ID NOs : 16 - 4679 . 
[ 0194 ] In certain embodiments , the DGAT2 specific 
inhibitor is an antisense compound comprising a modified 
oligonucleotide consisting of 10 to 30 linked nucleosides 

and having a nucleobase sequence comprising the nucle 
obase sequence of any one of SEQ ID NOs : 16 - 4679 . In 
certain embodiments , the DGAT2 specific inhibitor is an 
antisense compound comprising a modified oligonucleotide 
consisting of the nucleobase sequence of any one of SEQ ID 
NOs : 16 - 4679 . In certain embodiments , the DGAT2 specific 
inhibitor is an antisense compound comprising a modified 
oligonucleotide consisting of 10 to 30 linked nucleosides 
having a nucleobase sequence comprising any one of SEQ 
ID NOs : 1423 , 1371 , 1415 , 1849 , 2959 , 3292 , 4198 , and 
4373 . In certain embodiments , the DGAT2 specific inhibitor 
is an antisense compound comprising or consisting of a 
modified oligonucleotide and a conjugate group , wherein the 
modified oligonucleotide consists of 10 to 30 linked nucleo 
sides having a nucleobase sequence comprising any one of 
SEQ ID NOs : 1423 , 1371 , 1415 , 1849 , 2959 , 3292 , 4198 , 
and 4373 . In certain embodiments , the DGAT2 specific 
inhibitor is an antisense compound comprising a modified 
oligonucleotide having a nucleobase sequence consisting of 
any one of SEQ ID NOs : 1423 , 1371 , 1415 , 1849 , 2959 , 
3292 , 4198 , and 4373 . In certain embodiments , the DGAT2 
specific inhibitor is ISIS 484137 , ISIS 484085 , ISIS 484129 , 
ISIS 495576 , ISIS 501861 , ISIS 502194 , ISIS 525443 , and 
ISIS 525612 . In certain embodiments the DGAT2 specific 
inhibitor is ISIS 769355 , ISIS 769356 , and ISIS 769357 . In 
any of the foregoing embodiments , the antisense compound 
can be a single - stranded oligonucleotide . In certain aspects , 
the antisense compound is administered to the individual 
parenterally . 

[ 0195 ] Certain embodiments are drawn to a DGAT2 spe 
cific inhibitor for reducing or inhibiting triglyceride synthe 
sis , hepatic lipid synthesis and insulin resistance in the liver 
of an individual having , or at risk of having , a disease 
associated with NAFLD or lipodystrophy syndromes com 
prises administering a DGAT2 specific inhibitor to the 
individual , thereby reducing or inhibiting triglyceride syn 
thesis , hepatic lipid synthesis and insulin resistance in the 
liver of the individual . Certain embodiments are drawn to a 
DGAT2 specific inhibitor for reducing or inhibiting triglyc 
eride synthesis , lipid synthesis and insulin resistance in the 
adipose tissue of an individual having , or at risk of having , 
a disease associated with NAFLD or lipodystrophy syn 
dromes comprises administering a DGAT2 specific inhibitor 
to the individual , thereby reducing or inhibiting triglyceride 
synthesis , lipid synthesis and insulin resistance in the adi 
pose tissue of the individual . In certain embodiments , the 
DGAT2 specific inhibitor is an antisense compound targeted 
to DGAT2 , such as an antisense oligonucleotide targeted to 
DGAT2 . In certain embodiments , the DGAT2 specific 
inhibitor is a compound comprising or consisting of a 
modified oligonucleotide and a conjugate group , wherein the 
modified oligonucleotide consists of 10 to 30 linked nucleo 
sides and has a nucleobase sequence comprising the nucle 
obase sequence of any one of SEQ ID NOs : 16 - 4679 . In 
certain embodiments , the DGAT2 specific inhibitor is an 
antisense compound comprising a modified oligonucleotide 
consisting of 10 to 30 linked nucleosides and having a 
nucleobase sequence comprising at least 8 contiguous nucle 
obases of any of the nucleobase sequences of SEQ ID NOs : 
16 - 4679 . In certain embodiments , the DGAT2 specific 
inhibitor is an antisense compound comprising a modified 
oligonucleotide consisting of 10 to 30 linked nucleosides 
and having a nucleobase sequence comprising the nucle 
obase sequence of any one of SEQ ID NOs : 16 - 4679 . In 
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certain embodiments , the DGAT2 specific inhibitor is an 
antisense compound comprising a modified oligonucleotide 
consisting of the nucleobase sequence of any one of SEQ ID 
NOs : 16 - 4679 . In certain embodiments , the DGAT2 specific 
inhibitor is an antisense compound comprising a modified 
oligonucleotide consisting of 10 to 30 linked nucleosides 
having a nucleobase sequence comprising any one of SEQ 
ID NOs : 1423 , 1371 , 1415 , 1849 , 2959 , 3292 , 4198 , and 
4373 . In certain embodiments , the DGAT2 specific inhibitor 
is an antisense compound comprising or consisting of a 
modified oligonucleotide and a conjugate group , wherein the 
modified oligonucleotide consists of 10 to 30 linked nucleo 
sides having a nucleobase sequence comprising any one of 
SEQ ID NOs : 1423 , 1371 , 1415 , 1849 , 2959 , 3292 , 4198 , 
and 4373 . In certain embodiments , the DGAT2 specific 
inhibitor is an antisense compound comprising a modified 
oligonucleotide having a nucleobase sequence consisting of 
any one of SEQ ID NOs : 1423 , 1371 , 1415 , 1849 , 2959 , 
3292 , 4198 , and 4373 . In certain embodiments , the DGAT2 
specific inhibitor is ISIS 484137 , ISIS 484085 , ISIS 484129 , 
ISIS 495576 , ISIS 501861 , ISIS 502194 , ISIS 525443 , and 
ISIS 525612 . In certain embodiments the DGAT2 specific 
inhibitor is ISIS 769355 , ISIS 769356 , and ISIS 769357 . In 
any of the foregoing embodiments , the antisense compound 
can be a single - stranded oligonucleotide . 
[ 0196 ] Certain embodiments are drawn to use of a DGAT2 
specific inhibitor for the manufacture of a medicament for 
treating a disease associated with NAFLD . In certain 
aspects , the disease is NASH . In certain aspects , the disease 
is hepatic steatosis . In certain aspects , the disease is liver 
cirrhosis . In certain aspects , the disease is hepatocellular 
carcinoma . Certain embodiments are drawn to use of a 
DGAT2 specific inhibitor for the manufacture of a medica 
ment for treating a disease associated with lipodystrophy 
syndromes . In certain aspects , the disease is partial lipodys 
trophy . In certain aspects , the inhibitor is an antisense 
compound targeted to DGAT2 . In certain embodiments , the 
DGAT2 specific inhibitor is an antisense compound targeted 
to DGAT2 , such as an antisense oligonucleotide targeted to 
DGAT2 . In certain embodiments , the DGAT2 specific 
inhibitor is a compound comprising or consisting of a 
modified oligonucleotide and a conjugate group , wherein the 
modified oligonucleotide consists of 10 to 30 linked nucleo 
sides and has a nucleobase sequence comprising the nucle 
obase sequence of any one of SEQ ID NOs : 16 - 4679 . In 
certain embodiments , the DGAT2 specific inhibitor is an 
antisense compound comprising a modified oligonucleotide 
consisting of 10 to 30 linked nucleosides and having a 
nucleobase sequence comprising at least 8 contiguous nucle 
obases of any of the nucleobase sequences of SEQ ID NOs : 
16 - 4679 . 
10197 ) In certain embodiments , the DGAT2 specific 
inhibitor is an antisense compound comprising a modified 
oligonucleotide consisting of 10 to 30 linked nucleosides 
and having a nucleobase sequence comprising the nucle 
obase sequence of any one of SEQ ID NOs : 16 - 4679 . In 
certain embodiments , the DGAT2 specific inhibitor is an 
antisense compound comprising a modified oligonucleotide 
consisting of the nucleobase sequence of any one of SEQ ID 
NOs : 16 - 4679 . In certain embodiments , the DGAT2 specific 
inhibitor is an antisense compound comprising a modified 
oligonucleotide consisting of 10 to 30 linked nucleosides 
having a nucleobase sequence comprising any one of SEQ 
ID NOs : 1423 , 1371 , 1415 , 1849 , 2959 , 3292 , 4198 , and 

4373 . In certain embodiments , the DGAT2 specific inhibitor 
is an antisense compound comprising or consisting of a 
modified oligonucleotide and a conjugate group , wherein the 
modified oligonucleotide consists of 10 to 30 linked nucleo 
sides having a nucleobase sequence comprising any one of 
SEQ ID NOs : 
[ 0198 ] 1423 , 1371 , 1415 , 1849 , 2959 , 3292 , 4198 , and 
4373 . In certain embodiments , the DGAT2 specific inhibitor 
is an antisense compound comprising a modified oligonucle 
otide having a nucleobase sequence consisting of any one of 
SEQ ID NOs : 1423 , 1371 , 1415 , 1849 , 2959 , 3292 , 4198 , 
and 4373 . In certain embodiments , the DGAT2 specific 
inhibitor is ISIS 484137 , ISIS 484085 , ISIS 484129 , ISIS 
495576 , ISIS 501861 , ISIS 502194 , ISIS 525443 , and ISIS 
525612 . In certain embodiments the DGAT2 specific inhibi 
tor is ISIS 769355 , ISIS 769356 , and ISIS 769357 . In any of 
the foregoing embodiments , the antisense compound can be 
a single - stranded oligonucleotide . In certain aspects , the 
antisense compound is administered to the individual par 
enterally 
[ 01991 . Certain embodiments are drawn to use of a DGAT2 
specific inhibitor for the manufacture of a medicament for 
reducing or inhibiting triglyceride synthesis , hepatic lipid 
synthesis and insulin resistance in the liver of an individual 
having , or at risk of having , a disease associated with 
NAFLD or lipodystrophy syndromes . Certain embodiments 
are drawn to use of a DGAT2 specific inhibitor for the 
manufacture of a medicament for reducing or inhibiting 
triglyceride synthesis , hepatic lipid synthesis and insulin 
resistance in the liver of an individual having , or at risk of 
having , a disease associated with NAFLD or lipodystrophy 
syndromes . Certain embodiments are drawn to use of a 
DGAT2 specific inhibitor for the manufacture of a medica 
ment for reducing or inhibiting triglyceride synthesis , lipid 
synthesis and insulin resistance in the adipose tissue of an 
individual having , or at risk of having , a disease associated 
with NAFLD or lipodystrophy syndromes . Certain embodi 
ments are drawn to use of a DGAT2 specific inhibitor for the 
manufacture of a medicament for reducing or inhibiting 
triglyceride synthesis , lipid synthesis and insulin resistance 
in the adipose tissue of an individual having , or at risk of 
having , a disease associated with NAFLD or lipodystrophy 
syndromes . In certain embodiments , the DGAT2 specific 
inhibitor is an antisense compound targeted to DGAT2 , such 
as an antisense oligonucleotide targeted to DGAT2 . In 
certain embodiments , the DGAT2 specific inhibitor is a 
compound comprising or consisting of a modified oligo 
nucleotide and a conjugate group , wherein the modified 
oligonucleotide consists of 10 to 30 linked nucleosides and 
has a nucleobase sequence comprising the nucleobase 
sequence of any one of SEQ ID NOs : 16 - 4679 . In certain 
embodiments , the DGAT2 specific inhibitor is an antisense 
compound comprising a modified oligonucleotide consisting 
of 10 to 30 linked nucleosides and having a nucleobase 
sequence comprising at least 8 contiguous nucleobases of 
any of the nucleobase sequences of SEQ ID NOs : 16 - 4679 . 
In certain embodiments , the DGAT2 specific inhibitor is an 
antisense compound comprising a modified oligonucleotide 
consisting of 10 to 30 linked nucleosides and having a 
nucleobase sequence comprising the nucleobase sequence of 
any one of SEQ ID NOs : 16 - 4679 . In certain embodiments , 
the DGAT2 specific inhibitor is an antisense compound 
comprising a modified oligonucleotide consisting of the 
nucleobase sequence of any one of SEQ ID NOs : 16 - 4679 . 
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In certain embodiments , the DGAT2 specific inhibitor is an 
antisense compound comprising a modified oligonucleotide 
consisting of 10 to 30 linked nucleosides having a nucle 
obase sequence comprising any one of SEQ ID NOs : 1423 , 
1371 , 1415 , 1849 , 2959 , 3292 , 4198 , and 4373 . In certain 
embodiments , the DGAT2 specific inhibitor is an antisense 
compound comprising or consisting of a modified oligo 
nucleotide and a conjugate group , wherein the modified 
oligonucleotide consists of 10 to 30 linked nucleosides 
having a nucleobase sequence comprising any one of SEQ 
ID NOs : 1423 , 1371 , 1415 , 1849 , 2959 , 3292 , 4198 , and 
4373 . In certain embodiments , the DGAT2 specific inhibitor 
is an antisense compound comprising a modified oligonucle 
otide having a nucleobase sequence consisting of any one of 
SEQ ID NOs : 1423 , 1371 , 1415 , 1849 , 2959 , 3292 , 4198 , 
and 4373 . In certain embodiments , the DGAT2 specific 
inhibitor is ISIS 484137 , ISIS 484085 , ISIS 484129 , ISIS 
495576 , ISIS 501861 , ISIS 502194 , ISIS 525443 , and ISIS 
525612 . In certain embodiments the DGAT2 specific inhibi 
tor is ISIS 769355 , ISIS 769356 , and ISIS 769357 . In any of 
the foregoing embodiments , the antisense compound can be 
a single - stranded oligonucleotide . 
[ 0200 ] In certain embodiments , a method of inhibiting 
expression of DGAT2 in a cell comprises contacting the cell 
with a DGAT2 specific inhibitor . In certain embodiments , 
the cell is a hepatocyte . In certain embodiments , the cell is 
in the liver of an individual . In certain embodiments , the cell 
is an adipose tissue cell of an individual . In certain embodi 
ments , the cell is in the adipose tissue of an individual . In 
certain embodiments , the DGAT2 specific inhibitor is an 
antisense compound targeted to DGAT2 , such as an anti 
sense oligonucleotide targeted to DGAT2 . In certain 
embodiments , the DGAT2 specific inhibitor is a compound 
comprising or consisting of a modified oligonucleotide and 
a conjugate group , wherein the modified oligonucleotide 
consists of 10 to 30 linked nucleosides and has a nucleobase 
sequence comprising the nucleobase sequence of any one of 
SEQ ID NOs : 16 - 4679 . In certain embodiments , the DGAT2 
specific inhibitor is an antisense compound comprising a 
modified oligonucleotide consisting of 10 to 30 linked 
nucleosides and having a nucleobase sequence comprising at 
least 8 contiguous nucleobases of any of the nucleobase 
sequences of SEQ ID NOs : 16 - 4679 . In certain embodi 
ments , the DGAT2 specific inhibitor is an antisense com 
pound comprising a modified oligonucleotide consisting of 
10 to 30 linked nucleosides and having a nucleobase 
sequence comprising the nucleobase sequence of any one of 
SEQ ID NOs : 16 - 4679 . In certain embodiments , the DGAT2 
specific inhibitor is an antisense compound comprising a 
modified oligonucleotide consisting of the nucleobase 
sequence of any one of SEQ ID NOs : 16 - 4679 . In certain 
embodiments , the DGAT2 specific inhibitor is an antisense 
compound comprising a modified oligonucleotide consisting 
of 10 to 30 linked nucleosides having a nucleobase sequence 
comprising any one of SEQ ID NOs : 1423 , 1371 , 1415 , 
1849 , 2959 , 3292 , 4198 , and 4373 . In certain embodiments , 
the DGAT2 specific inhibitor is an antisense compound 
comprising or consisting of a modified oligonucleotide and 
a conjugate group , wherein the modified oligonucleotide 
consists of 10 to 30 linked nucleosides having a nucleobase 
sequence comprising any one of SEQ ID NOs : 1423 , 1371 , 
1415 , 1849 , 2959 , 3292 , 4198 , and 4373 . In certain embodi 
ments , the DGAT2 specific inhibitor is an antisense com 
pound comprising a modified oligonucleotide having a 

nucleobase sequence consisting of any one of SEQ ID NOs : 
1423 , 1371 , 1415 , 1849 , 2959 , 3292 , 4198 , and 4373 . In 
certain embodiments , the DGAT2 specific inhibitor is ISIS 
484137 , ISIS 484085 , ISIS 484129 , ISIS 495576 , ISIS 
501861 , ISIS 502194 , ISIS 525443 , and ISIS 525612 . In 
certain embodiments the DGAT2 specific inhibitor is ISIS 
769355 , ISIS 769356 , and ISIS 769357 . In any of the 
foregoing embodiments , the antisense compound can be a 
single - stranded oligonucleotide . In certain aspects , the anti 
sense compound is administered to the individual parenter 
ally . 
[ 0201 ] In any of the foregoing embodiments , the DGAT2 
specific inhibitor can be an antisense compound targeted to 
DGAT2 . In certain aspects , the antisense compound is an 
antisense oligonucleotide , for example an antisense oligo 
nucleotide consisting of 8 to 80 linked nucleosides , 12 to 30 
linked nucleosides , or 20 linked nucleosides . In certain 
aspects , the antisense oligonucleotide is at least 80 % , 85 % , 
90 % , 95 % or 100 % complementary to any of the nucleobase 
sequences recited in SEQ ID NOs : 1 - 4 . In certain aspects , 
the antisense oligonucleotide comprises at least one modi 
fied internucleoside linkage , at least one modified sugar 
and / or at least one modified nucleobase . In certain aspects , 
the modified internucleoside linkage is a phosphorothioate 
internucleoside linkage , the modified sugar is a bicyclic 
sugar or a 2 - O - methoxyethyl , and the modified nucleobase 
is a 5 - methylcytosine . In certain aspects , the modified oli 
gonucleotide comprises a gap segment consisting of linked 
2 ' - deoxynucleosides ; a 5 ' wing segment consisting of linked 
nucleosides ; and a 3 ' wing segment consisting of linked 
nucleosides , wherein the gap segment is positioned imme 
diately adjacent to and between the 5 ' wing segment and the 
3 ' wing segment and wherein each nucleoside of each wing 
segment comprises a modified sugar . 
[ 0202 ] In any of the foregoing embodiments , the antisense 
oligonucleotide consists of 12 to 30 , 15 to 30 , 15 to 25 , 15 
to 24 , 16 to 24 , 17 to 24 , 18 to 24 , 19 to 24 , 20 to 24 , 19 to 
22 , 20 to 22 , 16 to 20 , or 17 or 20 linked nucleosides . In 
certain aspects , the antisense oligonucleotide is at least 80 % , 
85 % , 90 % , 95 % or 100 % complementary to any of the 
nucleobase sequences recited in SEQ ID NOs : 1 - 4 . In certain 
aspects , the antisense oligonucleotide comprises at least one 
modified internucleoside linkage , at least one modified sugar 
and / or at least one modified nucleobase . In certain aspects , 
the modified internucleoside linkage is a phosphorothioate 
internucleoside linkage , the modified sugar is a bicyclic 
sugar or a 2 - O - methoxyethyl , and the modified nucleobase 
is a 5 - methylcytosine . In certain aspects , the modified oli 
gonucleotide comprises a gap segment consisting of linked 
2 ' - deoxynucleosides ; a 5 ' wing segment consisting of linked 
nucleosides ; and a 3 ' wing segment consisting of linked 
nucleosides , wherein the gap segment is positioned imme 
diately adjacent to and between the 5 ' wing segment and the 
3 ' wing segment and wherein each nucleoside of each wing 
segment comprises a modified sugar . 
[ 0203 ] In any of the foregoing methods or uses , the 
DGAT2 specific inhibitor can be a compound comprising or 
consisting of a modified oligonucleotide consisting of 10 to 
30 linked nucleosides having a nucleobase sequence com 
prising any one of SEQ ID NOs : 16 - 4679 , wherein the 
modified oligonucleotide comprises : 

[ 0204 ] a gap segment consisting of linked 2 ' - deoxy 
nucleosides ; 
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[ 0205 ] a 5 ' wing segment consisting of linked nucleo 
sides ; and 

[ 0206 ] a 3 ' wing segment consisting of linked nucleo 
sides ; 

[ 0207 ] wherein the gap segment is positioned between the 
5 ' wing segment and the 3 ' wing segment and wherein each 
nucleoside of each wing segment comprises a modified 
sugar . 
[ 0208 ] In any of the foregoing methods or uses , the 
DGAT2 specific inhibitor can be a compound comprising a 
conjugate group and a modified oligonucleotide consisting 
of 10 to 30 linked nucleosides having a nucleobase sequence 
comprising any one of SEQ ID NOs : 16 - 4679 , wherein the 
modified oligonucleotide comprises : 

[ 0209 ] a gap segment consisting of linked 2 ' - deoxy 
nucleosides ; 

[ 0210 ] a 5 ' wing segment consisting of linked nucleo 
sides ; and 

[ 0211 ] a 3 ' wing segment consisting of linked nucleo 
sides ; 

[ 0212 ] wherein the gap segment is positioned between the 
5 ' wing segment and the 3 ' wing segment and wherein each 
nucleoside of each wing segment comprises a modified 
sugar . 
[ 0213 ] In any of the foregoing methods or uses , the 
DGAT2 specific inhibitor can be a compound comprising or 
consisting of a modified oligonucleotide consisting of 10 to 
30 linked nucleosides having a nucleobase sequence com 
prising any one of SEQ ID NOs : 1423 , 1371 , 1415 , 1849 , 
2959 , 3292 , 4198 , or 4373 , wherein the modified oligonucle 
otide comprises : 

[ 0214 ] a gap segment consisting of linked 2 ' - deoxy 
nucleosides ; 

[ 0215 ] a 5 ' wing segment consisting of linked nucleo 
sides ; and 

[ 0216 ] a 3 ' wing segment consisting of linked nucleo 
sides ; 

[ 0217 ] wherein the gap segment is positioned between the 
5 ' wing segment and the 3 ' wing segment and wherein each 
nucleoside of each wing segment comprises a modified 
sugar . 
[ 0218 ] In any of the foregoing methods or uses , the 
DGAT2 specific inhibitor can be a compound comprising or 
consisting of a modified oligonucleotide consisting of 16 to 
30 linked nucleosides having a nucleobase sequence com 
prising the sequence recited in SEQ ID NO : 1423 , wherein 
the modified oligonucleotide comprises : 
[ 0219 ] a gap segment consisting of ten linked 2 ' - deoxy 
nucleosides ; 
[ 0220 ] a 5 ' wing segment consisting of five linked nucleo 
sides ; and 
[ 0221 ] a 3 ' wing segment consisting of five linked nucleo 
sides ; 

[ 0222 ] wherein the gap segment is positioned between 
the 5 ' wing segment and the 3 ' wing segment ; wherein 
each nucleoside of each wing segment comprises a 
2 ' MOE sugar ; wherein each internucleoside linkage is 
a phosphorothioate linkage ; and wherein each cytosine 
is a 5 - methylcytosine . 

[ 0223 ] In any of the foregoing methods or uses , the 
DGAT2 specific inhibitor can be a compound comprising or 
consisting of a modified oligonucleotide consisting of 20 
linked nucleosides having a nucleobase sequence consisting 

of the sequence recited in SEQ ID NO : 1423 , wherein the 
modified oligonucleotide comprises : 
[ 0224 ] a gap segment consisting of ten linked 2 ' - deoxy 
nucleosides ; 
[ 0225 ] a 5 ' wing segment consisting of five linked nucleo 
sides ; and 
[ 0226 ] a 3 ' wing segment consisting of five linked nucleo 
sides ; 
[ 0227 ] wherein the gap segment is positioned between the 
5 ' wing segment and the 3 ' wing segment ; wherein each 
nucleoside of each wing segment comprises a 2 ' MOE sugar ; 
wherein each internucleoside linkage is a phosphorothioate 
linkage ; and wherein each cytosine is a 5 - methylcytosine . 
[ 0228 ] In any of the foregoing methods or uses , the 
DGAT2 specific inhibitor can be a compound comprising a 
conjugate group and a modified oligonucleotide consisting 
of 20 linked nucleosides having a nucleobase sequence 
consisting of the sequence recited in SEQ ID NO : 1423 , 
wherein the modified oligonucleotide comprises : 
( 0229 ] a gap segment consisting of ten linked 2 ' - deoxy 
nucleosides ; 
[ 0230 ] a 5 ' wing segment consisting of five linked nucleo 
sides ; and 
[ 0231 ] a 3 ' wing segment consisting of five linked nucleo 
sides ; 

[ 0232 ] wherein the gap segment is positioned between 
the 5 ' wing segment and the 3 ' wing segment ; wherein 
each nucleoside of each wing segment comprises a 
2 ' MOE sugar ; wherein each internucleoside linkage is 
a phosphorothioate linkage ; and wherein each cytosine 
is a 5 - methylcytosine . 

[ 0233 ] In any of the foregoing methods or uses , the 
DGAT2 specific inhibitor can be a compound comprising or 
consisting of a modified oligonucleotide consisting of 16 to 
30 linked nucleosides having a nucleobase sequence com 
prising the sequence recited in SEQ ID NO : 1371 , wherein 
the modified oligonucleotide comprises : 
[ 0234 ] a gap segment consisting of ten linked 2 ' - deoxy 
nucleosides ; 
[ 0235 ] a 5 ' wing segment consisting of five linked nucleo 
sides ; and 
[ 0236 ] a 3 ' wing segment consisting of five linked nucleo 
sides ; 

[ 0237 ] wherein the gap segment is positioned between 
the 5 ' wing segment and the 3 ' wing segment ; wherein 
each nucleoside of each wing segment comprises a 
2 ' MOE sugar ; wherein each internucleoside linkage is 
a phosphorothioate linkage ; and wherein each cytosine 
is a 5 - methylcytosine . 

[ 0238 ] In any of the foregoing methods or uses , the 
DGAT2 specific inhibitor can be a compound comprising or 
consisting of a modified oligonucleotide consisting of 20 
linked nucleosides having a nucleobase sequence consisting 
of the sequence recited in SEQ ID NO : 1371 , wherein the 
modified oligonucleotide comprises : 
[ 0239 ] a gap segment consisting of ten linked 2 ' - deoxy 
nucleosides ; 
[ 0240 ] a 5 ' wing segment consisting of five linked nucleo 
sides ; and 
[ 0241 ] a 3 ' wing segment consisting of five linked nucleo 
sides ; 

[ 0242 ] wherein the gap segment is positioned between 
the 5 ' wing segment and the 3 ' wing segment ; wherein 
each nucleoside of each wing segment comprises a 
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2 ' MOE sugar ; wherein each internucleoside linkage is 
a phosphorothioate linkage ; and wherein each cytosine 
is a 5 - methylcytosine . 

[ 0243 ] In any of the foregoing methods or uses , the 
DGAT2 specific inhibitor can be a compound comprising or 
consisting of a modified oligonucleotide consisting of 16 to 
30 linked nucleosides having a nucleobase sequence com 
prising the sequence recited in SEQ ID NO : 1415 , wherein 
the modified oligonucleotide comprises : 
[ 0244 ] a gap segment consisting of ten linked 2 ' - deoxy 
nucleosides ; 
[ 0245 ] a 5 ' wing segment consisting of five linked nucleo 
sides ; and 
[ 0246 ] a 3 ' wing segment consisting of five linked nucleo 
sides ; 

[ 0247 ] wherein the gap segment is positioned between 
the 5 ' wing segment and the 3 ' wing segment ; wherein 
each nucleoside of each wing segment comprises a 
2 ' MOE sugar ; wherein each internucleoside linkage is 
a phosphorothioate linkage ; and wherein each cytosine 
is a 5 - methylcytosine . 

[ 0248 ] In any of the foregoing methods or uses , the 
DGAT2 specific inhibitor can be a compound comprising or 
consisting of a modified oligonucleotide consisting of 20 
linked nucleosides having a nucleobase sequence consisting 
of the sequence recited in SEQ ID NO : 1415 , wherein the 
modified oligonucleotide comprises : 
[ 0249 ] a gap segment consisting of ten linked 2 ' - deoxy 
nucleosides ; 
[ 0250 ] a 5 ' wing segment consisting of five linked nucleo 
sides ; and 
[ 0251 ] a 3 ' wing segment consisting of five linked nucleo 
sides ; 

[ 0252 ] wherein the gap segment is positioned between 
the 5 ' wing segment and the 3 ' wing segment ; wherein 
each nucleoside of each wing segment comprises a 
2 ' MOE sugar ; wherein each internucleoside linkage is 
a phosphorothioate linkage ; and wherein each cytosine 
is a 5 - methylcytosine . 

[ 0253 ] In any of the foregoing methods or uses , the 
DGAT2 specific inhibitor can be a compound comprising or 
consisting of a modified oligonucleotide consisting of 16 to 
30 linked nucleosides having a nucleobase sequence com 
prising the sequence recited in SEQ ID NO : 1849 , wherein 
the modified oligonucleotide comprises : 
[ 0254 ] a gap segment consisting of ten linked 2 ' - deoxy 
nucleosides ; 
[ 0255 ] a 5 ' wing segment consisting of five linked nucleo 
sides ; and 
[ 0256 ] a 3 ' wing segment consisting of five linked nucleo 
sides ; 

[ 0257 ] wherein the gap segment is positioned between 
the 5 ' wing segment and the 3 ' wing segment ; wherein 
each nucleoside of each wing segment comprises a 
2 ' MOE sugar ; wherein each internucleoside linkage is 
a phosphorothioate linkage ; and wherein each cytosine 
is a 5 - methylcytosine . 

[ 0258 ] In any of the foregoing methods or uses , the 
DGAT2 specific inhibitor can be a compound comprising or 
consisting of a modified oligonucleotide consisting of 20 
linked nucleosides having a nucleobase sequence consisting 
of the sequence recited in SEQ ID NO : 1849 , wherein the 
modified oligonucleotide comprises : 

[ 0259 ] a gap segment consisting of ten linked 2 ' - deoxy 
nucleosides ; 
0260 a 5 ' wing segment consisting of five linked nucleo 
sides ; and 
[ 0261 ] a 3 ' wing segment consisting of five linked nucleo 
sides ; 

[ 0262 ] wherein the gap segment is positioned between 
the 5 ' wing segment and the 3 ' wing segment ; wherein 
each nucleoside of each wing segment comprises a 
2 ' MOE sugar ; wherein each internucleoside linkage is 
a phosphorothioate linkage ; and wherein each cytosine 
is a 5 - methylcytosine . 

[ 0263 ] In any of the foregoing methods or uses , the 
DGAT2 specific inhibitor can be a compound comprising or 
consisting of a modified oligonucleotide consisting of 16 to 
30 linked nucleosides having a nucleobase sequence com 
prising the sequence recited in SEQ ID NO : 2959 , wherein 
the modified oligonucleotide comprises : 
[ 0264 ] a gap segment consisting of ten linked 2 ' - deoxy 
nucleosides ; 
[ 0265 ] a 5 ' wing segment consisting of five linked nucleo 
sides ; and 
[ 0266 ] a 3 ' wing segment consisting of five linked nucleo 
sides ; 
[ 0267 ] wherein the gap segment is positioned between the 
5 ' wing segment and the 3 ' wing segment ; wherein each 
nucleoside of each wing segment comprises a 2 ' MOE sugar ; 
wherein each internucleoside linkage is a phosphorothioate 
linkage ; and wherein each cytosine is a 5 - methylcytosine . 
[ 0268 ] In any of the foregoing methods or uses , the 
DGAT2 specific inhibitor can be a compound comprising or 
consisting of a modified oligonucleotide consisting of 20 
linked nucleosides having a nucleobase sequence consisting 
of the sequence recited in SEQ ID NO : 2959 , wherein the 
modified oligonucleotide comprises : 
[ 0269 ] a gap segment consisting of ten linked 2 ' - deoxy 
nucleosides ; 
[ 0270 ] a 5 ' wing segment consisting of five linked nucleo 
sides ; and 
[ 0271 ] a 3 ' wing segment consisting of five linked nucleo 
sides ; 
[ 0272 ] wherein the gap segment is positioned between the 
5 ' wing segment and the 3 ' wing segment ; wherein each 
nucleoside of each wing segment comprises a 2 ' MOE sugar ; 
wherein each internucleoside linkage is a phosphorothioate 
linkage ; and wherein each cytosine is a 5 - methylcytosine . 
[ 0273 ] In any of the foregoing methods or uses , the 
DGAT2 specific inhibitor can be a compound comprising or 
consisting of a modified oligonucleotide consisting of 16 to 
30 linked nucleosides having a nucleobase sequence com 
prising the sequence recited in SEQ ID NO : 3292 , wherein 
the modified oligonucleotide comprises : 
[ 0274 ] a gap segment consisting of ten linked 2 ' - deoxy 
nucleosides ; 
[ 0275 ] a 5 ' wing segment consisting of five linked nucleo 
sides ; and 
[ 0276 ] a 3 ' wing segment consisting of five linked nucleo 
sides ; 

[ 0277 ] wherein the gap segment is positioned between 
the 5 ' wing segment and the 3 ' wing segment ; wherein 
each nucleoside of each wing segment comprises a 
2 ' MOE sugar ; wherein each internucleoside linkage is 
a phosphorothioate linkage ; and wherein each cytosine 
is a 5 - methylcytosine . 
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[ 0296 ] a 3 ' wing segment consisting of four linked nucleo 
sides ; 

[ 0297 ] wherein the gap segment is positioned between 
the 5 ' wing segment and the 3 ' wing segment ; wherein 
each nucleoside of each wing segment comprises a 
2 ' MOE sugar ; wherein each internucleoside linkage is 
a phosphorothioate linkage ; and wherein each cytosine 
is a 5 - methylcytosine . 

[ 0298 ] In any of the foregoing methods or uses , the 
DGAT2 specific inhibitor can be a compound comprising or 
consisting of a modified oligonucleotide consisting of 17 
linked nucleosides having a nucleobase sequence consisting 
of the sequence recited in SEQ ID NO : 4373 , wherein the 
modified oligonucleotide comprises : 
[ 0299 ] a gap segment consisting of ten linked 2 ' - deoxy 
nucleosides ; 
[ 0300 ] a 5 ' wing segment consisting of three linked 
nucleosides ; and 
[ 0301 ] a 3 ' wing segment consisting of four linked nucleo 
sides ; 

[ 0302 ] wherein the gap segment is positioned between 
the 5 ' wing segment and the 3 ' wing segment ; wherein 
each nucleoside of each wing segment comprises a 
2 ' MOE sugar ; wherein each internucleoside linkage is 
a phosphorothioate linkage ; and wherein each cytosine 
is a 5 - methylcytosine . 

[ 0303 ] In any of the foregoing methods or uses , the 
DGAT2 specific inhibitor is administered subcutaneously , 
such as by subcutaneous injection . 

[ 0278 ] In any of the foregoing methods or uses , the 
DGAT2 specific inhibitor can be a compound comprising or 
consisting of a modified oligonucleotide consisting of 20 
linked nucleosides having a nucleobase sequence consisting 
of the sequence recited in SEQ ID NO : 3292 , wherein the 
modified oligonucleotide comprises : 
[ 0279 ] a gap segment consisting of ten linked 2 ' - deoxy 
nucleosides ; 
[ 0280 ] a 5 ' wing segment consisting of five linked nucleo 
sides ; and 
[ 0281 ] a 3 ' wing segment consisting of five linked nucleo 
sides ; 

[ 0282 ] wherein the gap segment is positioned between 
the 5 ' wing segment and the 3 ' wing segment ; wherein 
each nucleoside of each wing segment comprises a 
2 ' MOE sugar ; wherein each internucleoside linkage is 
a phosphorothioate linkage ; and wherein each cytosine 
is a 5 - methylcytosine . 

[ 0283 ] In any of the foregoing methods or uses , the 
DGAT2 specific inhibitor can be a compound comprising or 
consisting of a modified oligonucleotide consisting of 14 to 
30 linked nucleosides having a nucleobase sequence com 
prising the sequence recited in SEQ ID NO : 4198 , wherein 
the modified oligonucleotide comprises : 
[ 0284 ] a gap segment consisting of ten linked 2 ' - deoxy 
nucleosides ; 
[ 0285 ] a 5 ' wing segment consisting of three linked 
nucleosides ; and 
[ 0286 ] a 3 ' wing segment consisting of four linked nucleo 
sides ; 

[ 0287 ] wherein the gap segment is positioned between 
the 5 ' wing segment and the 3 ' wing segment ; wherein 
each nucleoside of each wing segment comprises a 
2 ' MOE sugar ; wherein each internucleoside linkage is 
a phosphorothioate linkage ; and wherein each cytosine 
is a 5 - methylcytosine . 

[ 0288 ] In any of the foregoing methods or uses , the 
DGAT2 specific inhibitor can be a compound comprising or 
consisting of a modified oligonucleotide consisting of 17 
linked nucleosides having a nucleobase sequence consisting 
of the sequence recited in SEQ ID NO : 4198 , wherein the 
modified oligonucleotide comprises : 
[ 0289 ] a gap segment consisting of ten linked 2 ' - deoxy 
nucleosides ; 
[ 0290 ] a 5 ' wing segment consisting of three linked 
nucleosides ; and 
[ 0291 ] a 3 ' wing segment consisting of four linked nucleo 
sides ; 

[ 0292 ] wherein the gap segment is positioned between 
the 5 ' wing segment and the 3 ' wing segment ; wherein 
each nucleoside of each wing segment comprises a 
2 ' MOE sugar , wherein each internucleoside linkage is 
a phosphorothioate linkage ; and wherein each cytosine 
is a 5 - methylcytosine . 

[ 0293 ] In any of the foregoing methods or uses , the 
DGAT2 specific inhibitor can be a compound comprising or 
consisting of a modified oligonucleotide consisting of 14 to 
30 linked nucleosides having a nucleobase sequence com 
prising the sequence recited in SEQ ID NO : 4373 , wherein 
the modified oligonucleotide comprises : 
[ 0294 ] a gap segment consisting of ten linked 2 ' - deoxy 
nucleosides ; 
102951 a 5 ' wing segment consisting of three linked 
nucleosides ; and 

Antisense Compounds 
[ 0304 ] Oligomeric compounds include , but are not limited 
to , oligonucleotides , oligonucleosides , oligonucleotide ana 
logs , antisense compounds , antisense oligonucleotides , and 
siRNAs . An oligomeric compound may be “ antisense ” to a 
target nucleic acid , meaning that is is capable of undergoing 
hybridization to a target nucleic acid through hydrogen 
bonding . 
[ 0305 ] In certain embodiments , an antisense compound 
has a nucleobase sequence that , when written in the 5 ' to 3 ' 
direction , comprises the reverse complement of the target 
segment of a target nucleic acid to which it is targeted . 
[ 0306 ] In certain embodiments , an antisense compound is 
10 to 30 subunits in length . In certain embodiments , an 
antisense compound is 12 to 30 subunits in length . In certain 
embodiments , an antisense compound is 12 to 22 subunits in 
length . In certain embodiments , an antisense compound is 
14 to 30 subunits in length . In certain embodiments , an 
antisense compound is 14 to 20 subunits in length . In certain 
embodiments , an antisense compound is 15 to 30 subunits in 
length . In certain embodiments , an antisense compound is 
15 to 20 subunits in length . In certain embodiments , an 
antisense compound is 16 to 30 subunits in length . In certain 
embodiments , an antisense compound is 16 to 20 subunits in 
length . In certain embodiments , an antisense compound is 
17 to 30 subunits in length . In certain embodiments , an 
antisense compound is 17 to 20 subunits in length . In certain 
embodiments , an antisense compound is 18 to 30 subunits in 
length . In certain embodiments , an antisense compound is 
18 to 21 subunits in length . In certain embodiments , an 
antisense compound is 18 to 20 subunits in length . In certain 
embodiments , an antisense compound is 20 to 30 subunits in 
length . In other words , such antisense compounds are from 
12 to 30 linked subunits , 14 to 30 linked subunits , 14 to 20 
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subunits , 15 to 30 subunits , 15 to 20 subunits , 16 to 30 
subunits , 16 to 20 subunits , 17 to 30 subunits , 17 to 20 
subunits , 18 to 30 subunits , 18 to 20 subunits , 18 to 21 
subunits , 20 to 30 subunits , or 12 to 22 linked subunits , 
respectively . In certain embodiments , an antisense com 
pound is 14 subunits in length . In certain embodiments , an 
antisense compound is 16 subunits in length . In certain 
embodiments , an antisense compound is 17 subunits in 
length . In certain embodiments , an antisense compound is 
18 subunits in length . In certain embodiments , an antisense 
compound is 19 subunits in length . In certain embodiments , 
an antisense compound is 20 subunits in length . In other 
embodiments , the antisense compound is 8 to 80 , 12 to 50 , 
13 to 30 , 13 to 50 , 14 to 30 , 14 to 50 , 15 to 30 , 15 to 50 , 16 
to 30 , 16 to 50 , 17 to 30 , 17 to 50 , 18 to 22 , 18 to 24 , 18 to 
30 , 18 to 50 , 19 to 22 , 19 to 30 , 19 to 50 , or 20 to 30 linked 
subunits . In certain such embodiments , the antisense com 
pounds are 8 , 9 , 10 , 11 , 12 , 13 , 14 , 15 , 16 , 17 , 18 , 19 , 20 , 21 , 
22 , 23 , 24 , 25 , 26 , 27 , 28 , 29 , 30 , 31 , 32 , 33 , 34 , 35 , 36 , 37 , 
38 , 39 , 40 , 41 , 42 , 43 , 44 , 45 , 46 , 47 , 48 , 49 , 50 , 51 , 52 , 53 , 
54 , 55 , 56 , 57 , 58 , 59 , 60 , 61 , 62 , 63 , 64 , 65 , 66 , 67 , 68 , 69 , 
70 , 71 , 72 , 73 , 74 , 75 , 76 , 77 , 78 , 79 , or 80 linked subunits 
in length , or a range defined by any two of the above values . 
In some embodiments the antisense compound is an anti 
sense oligonucleotide , and the linked subunits are nucleo 
tides , nucleosides , or nucleobases . 
[ 0307 ] In certain embodiments , the antisense compound or 
oligomeric compound may further comprise additional fea 
tures or elements , such as a conjugate group , that are 
attached to the oligonucleotide . In embodiments where a 
conjugate group comprises a nucleoside ( i . e . a nucleoside 
that links the conjugate group to the oligonucleotide ) , the 
nucleoside of the conjugate group is not counted in the 
length of the oligonucleotide . 
[ 0308 ] In certain embodiments antisense oligonucleotides 
may be shortened or truncated . For example , a single 
nucleoside may be deleted from the 5 ' end ( 5 ' truncation ) , or 
alternatively from the 3 ' end ( 3 ' truncation ) . A shortened or 
truncated antisense compound targeted to an DGAT2 nucleic 
acid may have two subunits deleted from the 5 ' end , or 
alternatively may have two subunits deleted from the 3 ' end , 
of the antisense compound . Alternatively , the deleted 
nucleosides may be dispersed throughout the antisense com 
pound , for example , in an antisense compound having one 
nucleoside deleted from the 5 ' end and one nucleoside 
deleted from the 3 ' end . 
[ 0309 ] When a single additional subunit is present in a 
lengthened antisense compound , the additional subunit may 
be located at the 5 ' or 3 ' end of the antisense compound . 
When two or more additional subunits are present , the added 
subunits may be adjacent to each other , for example , in an 
antisense compound having two subunits added to the 5 ' end 
( 5 ' addition ) , or alternatively to the 3 ' end ( 3 ' addition ) , of the 
antisense compound . Alternatively , the added subunits may 
be dispersed throughout the antisense compound , for 
example , in an antisense compound having one subunit 
added to the 5 ' end and one subunit added to the 3 ' end . 
[ 0310 ] It is possible to increase or decrease the length of 
an antisense compound , such as an antisense oligonucle 
otide , and / or introduce mismatch bases without eliminating 
activity ( Woolf et al . ( Proc . Natl . Acad . Sci . USA 89 : 7305 
7309 , 1992 ; Gautschi et al . J . Natl . Cancer Inst . 93 : 463 - 471 , 
March 2001 ; Maher and Dolnick Nuc . Acid . Res . 16 : 3341 
3358 , 1988 ) . However , seemingly small changes in oligo - 

nucleotide sequence , chemistry and motif can make large 
differences in one or more of the many properties required 
for clinical development ( Seth et al . J . Med . Chem . 2009 , 52 , 
10 ; Egli et al . J . Am . Chem . Soc . 2011 , 133 , 16642 ) . 
[ 0311 ] In certain embodiments , antisense compounds are 
single - stranded , consisting of one oligomeric compound . 
The oligonucleotide of such single - stranded antisense com 
pounds is an antisense oligonucleotide . In certain embodi 
ments , the antisense oligonucleotide of a single - stranded 
antisense compound is modified . In certain embodiments , 
the oligonucleotide of a single - stranded antisense compound 
or oligomeric compound comprises a self - complementary 
nucleobase sequence . In certain embodiments , antisense 
compounds are double - stranded , comprising two oligomeric 
compounds that form a duplex . In certain such embodi 
ments , one oligomeric compound of a double - stranded anti 
sense compound comprises one or more conjugate groups . 
In certain embodiments , each oligomeric compound of a 
double - stranded antisense compound comprises one or more 
conjugate groups . In certain embodiments , each oligonucle 
otide of a double - stranded antisense compound is a modified 
oligonucleotide . In certain embodiments , one oligonucle 
otide of a double - stranded antisense compound is a modified 
oligonucleotide . In certain embodiments , one oligonucle 
otide of a double - stranded antisense compound is an anti 
sense oligonucleotide . In certain such embodiments , the 
antisense oligonucleotide is a modified oligonucleotide . 
Examples of single - stranded and double - stranded antisense 
compounds include but are not limited to antisense oligo 
nucleotides , siRNAs , microRNA targeting oligonucleotides , 
and single - stranded RNAi compounds , such as small hairpin 
RNAs ( shRNAs ) , single - stranded siRNAs ( SSRNAS ) , and 
microRNA mimics . 
[ 0312 ] In certain embodiments , antisense compounds are 
interfering RNA compounds ( RNAi ) , which include double 
stranded RNA compounds ( also referred to as short - inter 
fering RNA or siRNA ) and single - stranded RNAi com 
pounds ( or ssRNA ) . Such compounds work at least in part 
through the RISC pathway to degrade and / or sequester a 
target nucleic acid ( thus , include microRNA / microRNA 
mimic compounds ) . As used herein , the term siRNA is 
meant to be equivalent to other terms used to describe 
nucleic acid molecules that are capable of mediating 
sequence specific RNAi , for example short interfering RNA 
( siRNA ) , double - stranded RNA ( dsRNA ) , micro - RNA 
( miRNA ) , short hairpin RNA ( shRNA ) , short interfering 
oligonucleotide , short interfering nucleic acid , short inter 
fering modified oligonucleotide , chemically modified 
siRNA , post - transcriptional gene silencing RNA ( ptg 
SRNA ) , and others . In addition , as used herein , the term 
RNAi is meant to be equivalent to other terms used to 
describe sequence specific RNA interference , such as post 
transcriptional gene silencing , translational inhibition , or 
epigenetics . 
[ 0313 ] In certain embodiments , a double - stranded com 
pound can comprise any of the oligonucleotide sequences 
targeted to DGAT2 described herein . In certain embodi 
ments , a double - stranded compound comprises a first strand 
comprising at least an 8 , 9 , 10 , 11 , 12 , 13 , 14 , 15 , 16 , 17 , 18 , 
19 , or 20 contiguous nucleobase portion of any one of SEQ 
ID NOs : 16 - 4679 and a second strand . In certain embodi 
ments , a double - stranded compound comprises a first strand 
comprising the nucleobase sequence of any one of SEQ ID 
NOs : 16 - 4679 and a second strand . In certain embodiments , 
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compound comprises one or more linkages between adjacent 
nucleotides other than a naturally - occurring phosphodiester 
linkage . Examples of such linkages include phosphoramide , 
phosphorothioate , and phosphorodithioate linkages . The 
SSRNAi compounds may also be chemically modified 
nucleic acid molecules as taught in U . S . Pat . No . 6 , 673 , 661 . 
In other embodiments , the ssRNAi contains a capped strand , 
as disclosed , for example , by WO 00 / 63364 , filed Apr . 19 , 
2000 . In certain embodiments , the ssRNAi compound con 
sists of 16 , 17 , 18 , 19 , 20 , 21 , 22 , or 23 linked nucleosides . 
In certain embodiments , the ssRNAi compound can com 
prise a conjugate group . 
[ 0315 ] In certain embodiments , antisense compounds 
comprise modified oligonucleotides . Certain modified oli 
gonucleotides have one or more asymmetric center and thus 
give rise to enantiomers , diastereomers , and other stereoi 
someric configurations that may be defined , in terms of 
absolute stereochemistry , as ( R ) or ( S ) , as a or 13 such as for 
sugar anomers , or as ( D ) or ( L ) such as for amino acids etc . 
Included in the modified oligonucleotides provided herein 
are all such possible isomers , including their racemic and 
optically pure forms , unless specified otherwise . Likewise , 
all cis - and trans - isomers and tautomeric forms are also 
included . 
[ 0316 ] In certain embodiments , antisense compounds and 
oligomeric compounds described herein comprise modified 
oligonucleotides . Such modified oligonucleotides may con 
tain any combination of the modified sugar moieites , modi 
fied nucleobases , modified internucleoside linkages , motifs , 
and / or lengths described herein . 

antin 

the double - stranded compound comprises ribonucleotides in 
which the first strand has uracil ( U ) in place of thymine ( T ) 
in any one of SEQ ID NOs : 16 - 4679 . In certain embodi 
ments , a double - stranded compound comprises ( i ) a first 
strand comprising a nucleobase sequence complementary to 
the site on DGAT2 to which any of SEQ ID NOs : 16 - 4679 
is targeted , and ( ii ) a second strand . In certain embodiments , 
the double - stranded compound comprises one or more 
modified nucleotides in which the 2 ' position in the sugar 
contains a halogen ( such as fluorine group ; 2 ' - F ) or contains 
an alkoxy group ( such as a methoxy group ; 2 - OMe ) . In 
certain embodiments , the double - stranded compound com 
prises at least one 2 ' - F sugar modification and at least one 
2 - OMe sugar modification . In certain embodiments , the at 
least one 2 ' - F sugar modification and at least one 2 - OMe 
sugar modification are arranged in an alternating pattern for 
at least 2 , 3 , 4 , 5 , 6 , 7 , 8 , 9 , 10 , 11 , 12 , 13 , 14 , 15 , 16 , 17 , 
18 , 19 , or 20 contiguous nucleobases along a strand of the 
dsRNA compound . In certain embodiments , the double 
stranded compound comprises one or more linkages 
between adjacent nucleotides other than a naturally - occur 
ring phosphodiester linkage . Examples of such linkages 
include phosphoramide , phosphorothioate , and phosphoro 
dithioate linkages . The double - stranded compounds may 
also be chemically modified nucleic acid molecules as 
taught in U . S . Pat . No . 6 , 673 , 661 . In other embodiments , the 
dsRNA contains one or two capped strands , as disclosed , for 
example , by WO 00 / 63364 , filed Apr . 19 , 2000 . In certain 
embodiments , the first strand of the double - stranded com 
pound is an siRNA guide strand and the second strand of the 
double - stranded compound is an siRNA passenger strand . In 
certain embodiments , the second strand of the double 
stranded compound is complementary to the first strand . In 
certain embodiments , each strand of the double - stranded 
compound consists of 16 , 17 , 18 , 19 , 20 , 21 , 22 , or 23 linked 
nucleosides . In certain embodiments , the first or second 
strand of the double - stranded compound can comprise a 
conjugate group . 
[ 0314 ] In certain embodiments , a single - stranded RNAi 
( SSRNAi ) compound can comprise any of the oligonucle 
otide sequences targeted to DGAT2 described herein . In 
certain embodiments , an ssRNAi compound comprises at 
least an 8 , 9 , 10 , 11 , 12 , 13 , 14 , 15 , 16 , 17 , 18 , 19 , or 20 
contiguous nucleobase portion of any one of SEQ ID NOs : 
16 - 4679 . In certain embodiments , an ssRNAi compound 
comprises the nucleobase sequence of any one of SEQ ID 
NOs : 16 - 4679 . In certain embodiments , the ssRNAi com 
pound comprises ribonucleotides in which uracil ( U ) is in 
place of thymine ( T ) in any one of SEQ ID NOs : 16 - 4679 . 
In certain embodiments , an ssRNAi compound comprises a 
nucleobase sequence complementary to the site on DGAT2 
to which any of SEQ ID NOs : 16 - 4679 is targeted . In certain 
embodiments , an ssRNAi compound comprises one or more 
modified nucleotides in which the 2 ' position in the sugar 
contains a halogen ( such as fluorine group ; 2 - F ) or contains 
an alkoxy group ( such as a methoxy group ; 2 - OMe ) . In 
certain embodiments , an ssRNAi compound comprises at 
least one 2 - F sugar modification and at least one 2 - OMe 
sugar modification . In certain embodiments , the at least one 
2 ' - F sugar modification and at least one 2 ' - OMe sugar 
modification are arranged in an alternating pattern for at 
least 2 , 3 , 4 , 5 , 6 , 7 , 8 , 9 , 10 , 11 , 12 , 13 , 14 , 15 , 16 , 17 , 18 , 
19 , or 20 contiguous nucleobases along a strand of the 
SSRNAi compound . In certain embodiments , the ssRNAI 

Certain Antisense Compound Mechanisms 
[ 0317 ] In certain embodiments , antisense compounds are 
capable of hybridizing to a target nucleic acid , resulting in 
at least one antisense activity . In certain embodiments , 
antisense compounds specifically affect one or more target 
nucleic acid . Such specific antisense compounds comprises 
a nucleobase sequence that hybridizes to one or more target 
nucleic acid , resulting in one or more desired antisense 
activity and does not hybridize to one or more non - target 
nucleic acid or does not hybridize to one or more non - target 
nucleic acid in such a way that results in an undesired 
antisense activity . 
[ 0318 ] In certain antisense activities , hybridization of an 
antisense compound to a target nucleic acid results in 
recruitment of a protein that cleaves the target nucleic acid . 
For example , certain antisense compounds result in RNase 
H mediated cleavage of the target nucleic acid . RNase H is 
a cellular endonuclease that cleaves the RNA strand of an 
RNA : DNA duplex . The DNA in such an RNA : DNA duplex 
need not be unmodified DNA . In certain embodiments , the 
invention provides antisense compounds that are sufficiently 
“ DNA - like ” to elicit RNase H activity . Further , in certain 
embodiments , one or more non - DNA - like nucleoside in the 
gap of a gapmer is tolerated . 
[ 0319 ] In certain antisense activities , an antisense com 
pound or a portion of an antisense compound is loaded into 
an RNA - induced silencing complex ( RISC ) , ultimately 
resulting in cleavage of the target nucleic acid . For example , 
certain antisense compounds result in cleavage of the target 
nucleic acid by Argonaute . In certain embodiments , anti 
sense compounds that are loaded into RISC are RNAi 
compounds . 
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DGAT2 nucleic acid . The most common mechanism of 
hybridization involves hydrogen bonding ( e . g . , Watson 
Crick , Hoogsteen or reversed Hoogsteen hydrogen bonding ) 
between complementary nucleobases of the nucleic acid 
molecules . 
[ 0328 ] Hybridization can occur under varying conditions . 
Hybridization conditions are sequence - dependent and are 
determined by the nature and composition of the nucleic 
acid molecules to be hybridized . 
[ 03291 . Methods of determining whether a sequence is 
specifically hybridizable to a target nucleic acid are well 
known in the art . In certain embodiments , the antisense 
compounds provided herein are specifically hybridizable 
with a DGAT2 nucleic acid . 

[ 0320 ] In certain embodiments , hybridization of an anti 
sense compound to a target nucleic acid dose not result in 
recruitment of a protein that cleaves that target nucleic acid . 
In certain such embodiments , hybridization of the antisense 
compound to the target nucleic acid results in alteration of 
splicing of the target nucleic acid . In certain embodiments , 
hybridization of an antisense compound to a target nucleic 
acid results in inhibition of a binding interaction between the 
target nucleic acid and a protein or other nucleic acid . In 
certain such embodiments , hybridization of an antisense 
compound to a target nucleic acid results in alteration of 
translation of the target nucleic acid . 
( 0321 ] Antisense activities may be observed directly or 
indirectly . In certain embodiments , observation or detection 
of an antisense activity involves observation or detection of 
a change in an amount of a target nucleic acid or protein 
encoded by such target nucleic acid , a change in the ratio of 
splice variants of a nucleic acid or protein , and / or a pheno 
typic change in a cell or animal . 
[ 0322 ] In certain embodiments , modified oligonucleotides 
having a gapmer sugar motif described herein have desirable 
properties compared to non - gapmer oligonucleotides or to 
gapmers having other sugar motifs . 
10323 ] In certain circumstances , it is desirable to identify 
motifs resulting in a favorable combination of potent anti 
sense activity and relatively low toxicity . In certain embodi 
ments , compounds of the present invention have a favorable 
therapeutic index ( measure of activity divided by measure of 
toxicity ) . 

Target Nucleic Acids , Target Regions and Nucleotide 
Sequences 
[ 0324 ] In certain embodiments , antisense compounds 
comprise or consist of an oligonucleotide comprising a 
region that is complementary to a target nucleic acid . In 
certain embodiments , the target nucleic acid is an endog 
enous RNA molecule . In certain embodiments , the target 
nucleic acid encodes a protein . In certain such embodiments , 
the target nucleic acid is selected from : an mRNA and a 
pre - mRNA , including intronic , exonic and untranslated 
regions . In certain embodiments , the target RNA is an 
mRNA . In certain embodiments , the target nucleic acid is a 
pre - mRNA . In certain such embodiments , the target region 
is entirely within an intron . 
[ 0325 ] In certain embodiments , the target region spans an 
intron / exon junction . In certain embodiments , the target 
region is at least 50 % within an intron . 
[ 0326 ] Nucleotide sequences that encode DGAT2 include , 
without limitation , the following : RefSeq No . 
NM _ 032564 . 3 ( incorporated herein by reference ; desig 
nated herein as SEQ ID NO : 1 ) , nucleotides 5669186 to 
5712008 of RefSeq No . NT _ 033927 . 5 ( incorporated herein 
by reference ; designated herein as SEQ ID NO : 2 ) , nucleo 
tides 20780400 to 20823450 of RefSeq No . NT _ 167190 . 1 
( incorporated herein by reference ; designated herein as SEQ 
ID NO : 4878 ) , RefSeq No . AK091870 . 1 ( incorporated 
herein by reference ; designated herein as SEQ ID NO : 
4879 ) , and nucleotides 1232000 to 1268000 of RefSeq No . 
NW _ 001100387 . 1 ( incorporated herein by reference ; desig 
nated herein as SEQ ID NO : 3 ) . 

Complementarity 
[ 0330 ] An oligonucleotide is said to be complementary to 
another nucleic acid when the nucleobase sequence of such 
oligonucleotide or one or more regions thereof matches the 
nucleobase sequence of another oligonucleotide or nucleic 
acid or one or more regions thereof when the two nucleobase 
sequences are aligned in opposing directions . Nucleobase 
matches or complementary nucleobases , as described 
herein , are limited to adenine ( A ) and thymine ( T ) , adenine 
( A ) and uracil ( U ) , cytosine ( C ) and guanine ( G ) , and 
5 - methyl cytosine ( mC ) and guanine ( G ) unless otherwise 
specified . Complementary oligonucleotides and / or nucleic 
acids need not have nucleobase complementarity at each 
nucleoside and may include one or more nucleobase mis 
matches . An oligonucleotide is fully complementary or 
100 % complementary when such oligonucleotides have 
nucleobase matches at each nucleoside without any nucle 
obase mismatches . 
[ 0331 ] Non - complementary nucleobases between an anti 
sense compound and a DGAT2 nucleic acid may be tolerated 
provided that the antisense compound remains able to spe 
cifically hybridize to a target nucleic acid . Moreover , an 
antisense compound may hybridize over one or more seg 
ments of a DGAT2 nucleic acid such that intervening or 
adjacent segments are not involved in the hybridization 
event ( e . g . , a loop structure , mismatch or hairpin structure ) . 
[ 0332 ] In certain embodiments , the antisense compounds 
provided herein , or a specified portion thereof , are , or are at 
least , 70 % , 80 % , 85 % , 86 % , 87 % , 88 % , 89 % , 90 % , 91 % , 
92 % , 93 % , 94 % , 95 % , 96 % , 97 % , 98 % , 99 % , or 100 % 
complementary to a DGAT2 nucleic acid , a target region , 
target segment , or specified portion thereof . In certain such 
embodiments , the region of full complementarity is from 6 
to 20 nucleobases in length . In certain such embodiments , 
the region of full complementarity is from 10 to 18 nucle 
obases in length . In certain such embodiments , the region of 
full complementarity is from 18 to 20 nucleobases in length . 
Percent complementarity of an antisense compound with a 
target nucleic acid can be determined using routine methods . 
[ 0333 ] For example , an antisense compound in which 18 
of 20 nucleobases of the antisense compound are comple 
mentary to a target region , and would therefore specifically 
hybridize , would represent 90 percent complementarity . In 
this example , the remaining noncomplementary nucleobases 
may be clustered or interspersed with complementary nucle 
obases and need not be contiguous to each other or to 
complementary nucleobases . As such , an antisense com 
pound which is 18 nucleobases in length having four non 
complementary nucleobases which are flanked by two 

Hybridization 
[ 0327 ] In some embodiments , hybridization occurs 
between an antisense compound disclosed herein and a 
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regions of complete complementarity with the target nucleic 
acid would have 77 . 8 % overall complementarity with the 
target nucleic acid and would thus fall within the scope of 
the present invention . Percent complementarity of an anti 
sense compound with a region of a target nucleic acid can be 
determined routinely using BLAST programs ( basic local 
alignment search tools ) and PowerBLAST programs known 
in the art ( Altschul et al . , J . Mol . Biol . , 1990 , 215 , 403 410 ; 
Zhang and Madden , Genome Res . , 1997 , 7 , 649 656 ) . 
Percent homology , sequence identity or complementarity , 
can be determined by , for example , the Gap program ( Wis 
consin Sequence Analysis Package , Version 8 for Unix , 
Genetics Computer Group , University Research Park , Madi 
son Wis . ) , using default settings , which uses the algorithm of 
Smith and Waterman ( Adv . Appl . Math . , 1981 , 2 , 482 489 ) . 
[ 0334 ] In certain embodiments , the antisense compounds 
provided herein , or specified portions thereof , are fully 
complementary ( i . e . 100 % complementary ) to a target 
nucleic acid , or specified portion thereof . For example , an 
antisense compound may be fully complementary to a 
DGAT2 nucleic acid , or a target region , or a target segment 
or target sequence thereof . As used herein , “ fully comple 
mentary ” means each nucleobase of an antisense compound 
is capable of precise base pairing with the corresponding 
nucleobases of a target nucleic acid . For example , a 20 
nucleobase antisense compound is fully complementary to a 
target sequence that is 400 nucleobases long , so long as there 
is a corresponding 20 nucleobase portion of the target 
nucleic acid that is fully complementary to the antisense 
compound . Fully complementary can also be used in refer 
ence to a specified portion of the first and / or the second 
nucleic acid . For example , a 20 nucleobase portion of a 30 
nucleobase antisense compound can be “ fully complemen 
tary ” to a target sequence that is 400 nucleobases long . The 
20 nucleobase portion of the 30 nucleobase oligonucleotide 
is fully complementary to the target sequence if the target 
sequence has a corresponding 20 nucleobase portion 
wherein each nucleobase is complementary to the 20 nucle 
obase portion of the antisense compound . At the same time , 
the entire 30 nucleobase antisense compound may or may 
not be fully complementary to the target sequence , depend 
ing on whether the remaining 10 nucleobases of the anti 
sense compound are also complementary to the target 
sequence . 
[ 0335 ] In certain embodiments , antisense compounds 
comprise one or more mismatched nucleobases relative to 
the target nucleic acid . In certain such embodiments , anti 
sense activity against the target is reduced by such mis 
match , but activity against a non - target is reduced by a 
greater amount . Thus , in certain such embodiments selec 
tivity of the antisense compound is improved . In certain 
embodiments , the mismatch is specifically positioned within 
an oligonucleotide having a gapmer motif . In certain such 
embodiments , the mismatch is at position 1 , 2 , 3 , 4 , 5 , 6 , 7 , 
or 8 from the 5 ' - end of the gap region . In certain such 
embodiments , the mismatch is at position 9 , 8 , 7 , 6 , 5 , 4 , 3 , 
2 , 1 from the 3 ' - end of the gap region . In certain such 
embodiments , the mismatch is at position 1 , 2 , 3 , or 4 from 
the 5 ' - end of the wing region . In certain such embodiments , 
the mismatch is at position 4 , 3 , 2 , or 1 from the 3 ' - end of 
the wing region . 
[ 0336 ] The location of a non - complementary nucleobase 
may be at the 5 ' end or 3 ' end of the antisense compound . 
Alternatively , the non - complementary nucleobase or nucle 

obases may be at an internal position of the antisense 
compound . When two or more non - complementary nucle 
obases are present , they may be contiguous ( i . e . linked ) or 
non - contiguous . In one embodiment , a non - complementary 
nucleobase is located in the wing segment of a gapmer 
antisense oligonucleotide . 
[ 0337 ] In certain embodiments , antisense compounds 
comprise one or more mismatched nucleobases relative to 
the target nucleic acid . In certain such embodiments , anti 
sense activity against the target is reduced by such mis 
match , but activity against a non - target is reduced by a 
greater amount . Thus , in certain such embodiments selec 
tivity of the antisense compound is improved . In certain 
embodiments , the mismatch is specifically positioned within 
an oligonucleotide having a gapmer motif . In certain such 
embodiments , the mismatch is at position 1 , 2 , 3 , 4 , 5 , 6 , 7 , 
or 8 from the 5 ' - end of the gap region . In certain such 
embodiments , the mismatch is at position 9 , 8 , 7 , 6 , 5 , 4 , 3 , 
2 , 1 from the 3 ' - end of the gap region . In certain such 
embodiments , the mismatch is at position 1 , 2 , 3 , or 4 from 
the 5 ' - end of the wing region . In certain such embodiments , 
the mismatch is at position 4 , 3 , 2 , or 1 from the 3 ' - end of 
the wing region . 
10338 ] In certain embodiments , antisense compounds that 
are , or are up to 11 , 12 , 13 , 14 , 15 , 16 , 17 , 18 , 19 , or 20 
nucleobases in length comprise no more than 4 , no more 
than 3 , no more than 2 , or no more than 1 non - complemen 
tary nucleobase ( s ) relative to a target nucleic acid , such as a 
DGAT2 nucleic acid , or specified portion thereof . 
[ 0339 ] In certain embodiments , antisense compounds that 
are , or are up to 11 , 12 , 13 , 14 , 15 , 16 , 17 , 18 , 19 , 20 , 21 , 
22 , 23 , 24 , 25 , 26 , 27 , 28 , 29 , or 30 nucleobases in length 
comprise no more than 6 , no more than 5 , no more than 4 , 
no more than 3 , no more than 2 , or no more than 1 
non - complementary nucleobase ( s ) relative to a target 
nucleic acid , such as a DGAT2 nucleic acid , or specified 
portion thereof . 
[ 0340 ] The antisense compounds provided also include 
those which are complementary to a portion of a target 
nucleic acid . As used herein , " portion ” refers to a defined 
number of contiguous ( i . e . linked ) nucleobases within a 
region or segment of a target nucleic acid . A “ portion ” can 
also refer to a defined number of contiguous nucleobases of 
an antisense compound . In certain embodiments , the anti 
sense compounds , are complementary to at least an 8 
nucleobase portion of a target segment . In certain embodi 
ments , the antisense compounds are complementary to at 
least a 9 nucleobase portion of a target segment . In certain 
embodiments , the antisense compounds are complementary 
to at least a 10 nucleobase portion of a target segment . In 
certain embodiments , the antisense compounds are comple 
mentary to at least an 11 nucleobase portion of a target 
segment . In certain embodiments , the antisense compounds 
are complementary to at least a 12 nucleobase portion of a 
target segment . In certain embodiments , the antisense com 
pounds are complementary to at least a 13 nucleobase 
portion of a target segment . In certain embodiments , the 
antisense compounds are complementary to at least a 14 
nucleobase portion of a target segment . In certain embodi 
ments , the antisense compounds are complementary to at 
least a 15 nucleobase portion of a target segment . Also 
contemplated are antisense compounds that are complemen 
tary to at least a 9 , 10 , 11 , 12 , 13 , 14 , 15 , 16 , 17 , 18 , 19 , 20 , 
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or more nucleobase portion of a target segment , or a range 
defined by any two of these values . 
Identity 
[ 0341 ] The antisense compounds provided herein may 
also have a defined percent identity to a particular nucleotide 
sequence , SEQ ID NO , or compound represented by a 
specific Isis number , or portion thereof . As used herein , an 
antisense compound is identical to the sequence disclosed 
herein if it has the same nucleobase pairing ability . For 
example , a RNA which contains uracil in place of thymidine 
in a disclosed DNA sequence would be considered identical 
to the DNA sequence since both uracil and thymidine pair 
with adenine . Shortened and lengthened versions of the 
antisense compounds described herein as well as compounds 
having non - identical bases relative to the antisense com 
pounds provided herein also are contemplated . The non 
identical bases may be adjacent to each other or dispersed 
throughout the antisense compound . Percent identity of an 
antisense compound is calculated according to the number 
of bases that have identical base pairing relative to the 
sequence to which it is being compared . 
10342 ] In certain embodiments , the antisense compounds , 
or portions thereof , are , or are at least , 70 % , 75 % , 80 % , 
85 % , 90 % , 91 % 92 % 93 % 94 % , 95 % , 96 % , 97 % , 98 % , 
99 % or 100 % identical to one or more of the antisense 
compounds or SEQ ID NOs , or a portion thereof , disclosed 
herein . 
[ 0343 ] In certain embodiments , a portion of the antisense 
compound is compared to an equal length portion of the 
target nucleic acid . In certain embodiments , an 8 , 9 , 10 , 11 , 
12 , 13 , 14 , 15 , 16 , 17 , 18 , 19 , 20 , 21 , 22 , 23 , 24 , or 25 
nucleobase portion is compared to an equal length portion of 
the target nucleic acid . 
[ 0344 ] In certain embodiments , a portion of the antisense 
oligonucleotide is compared to an equal length portion of the 
target nucleic acid . In certain embodiments , an 8 , 9 , 10 , 11 , 
12 , 13 , 14 , 15 , 16 , 17 , 18 , 19 , 20 , 21 , 22 , 23 , 24 , or 25 
nucleobase portion is compared to an equal length portion of 
the target nucleic acid . 

for example , enhanced cellular uptake , enhanced affinity for 
target nucleic acids , and increased stability in the presence 
of nucleases . 
[ 0348 ] Oligonucleotides having modified internucleoside 
linkages include internucleoside linkages that retain a phos 
phorus atom as well as internucleoside linkages that do not 
have a phosphorus atom . Representative phosphorus con 
taining internucleoside linkages include , but are not limited 
to , phosphodiesters , phosphotriesters , methylphosphonates , 
phosphoramidate , and phosphorothioates . Methods of 
preparation of phosphorous - containing and non - phospho 
rous - containing linkages are well known . 
[ 0349 ] In certain embodiments , nucleosides of modified 
oligonucleotides may be linked together using any inter 
nucleoside linkage . The two main classes of internucleoside 
linking groups are defined by the presence or absence of a 
phosphorus atom . Representative phosphorus - containing 
internucleoside linkages include but are not limited to phos 
phates , which contain a phosphodiester bond ( “ P = 0 " ) ( also 
referred to as unmodified or naturally occurring linkages ) , 
phosphotriesters , methylphosphonates , phosphoramidates , 
and phosphorothioates ( “ P = S ” ) , and phosphorodithioates 
( “ HS - P = S " ) . Representative non - phosphorus containing 
internucleoside linking groups include but are not limited to 
methylenemethylimino ( CH2 - N ( CH3 ) - 0 CH2 – ) , 
thiodiester ( 0 C ( O ) - S — ) , thionocarbamate ( 0 
C ( = O ) ( NH ) - S ) ; siloxane ( 0 — SiH , — 0 ~ ) ; and 
N , N - dimethylhydrazine 4CH , N ( CH3 ) N ( CH3 ) ) . 
Modified internucleoside linkages , compared to naturally 
occurring phosphate linkages , can be used to alter , typically 
increase , nuclease resistance of the oligonucleotide . In cer 
tain embodiments , internucleoside linkages having a chiral 
atom can be prepared as a racemic mixture , or as separate 
enantiomers . Representative chiral internucleoside linkages 
include but are not limited to alkylphosphonates and phos 
phorothioates . Methods of preparation of phosphorous - con 
taining and non - phosphorous - containing internucleoside 
linkages are well known to those skilled in the art . 
[ 0350 ] Neutral internucleoside linkages include , without 
limitation , phosphotriesters , methylphosphonates , MMI ( 3 ' 
CH , N ( CH3 ) 0 - 5 ' ) , amide - 3 ( 3 ' - CH - C ( O ) - N ( H ) 
5 ' ) , amide - 4 ( 3 ' - CH , N ( H ) - C ( O ) - 5 ' ) , formacetal ( 3 ' 
O CH20 - 5 ' ) , methoxypropyl , and thioformacetal ( 3 ' 

S CH2 0 - 5 ' ) . Further neutral internucleoside linkages 
include nonionic linkages comprising siloxane ( dialkylsi 
loxane ) , carboxylate ester , carboxamide , sulfide , sulfonate 
ester and amides ( See for example : Carbohydrate Modifi 
cations in Antisense Research ; Y . S . Sanghvi and P . D . Cook , 
Eds . , ACS Symposium Series 580 ; Chapters 3 and 4 , 40 - 65 ) . 
Further neutral internucleoside linkages include nonionic 
linkages comprising mixed N , O , S and CH2 component 
parts . 
[ 0351 ] In certain embodiments , antisense compounds tar 
geted to a DGAT2 nucleic acid comprise one or more 
modified internucleoside linkages . In certain embodiments , 
the modified internucleoside linkages are phosphorothioate 
linkages . In certain embodiments , each internucleoside link 
age of an antisense compound is a phosphorothioate inter 
nucleoside linkage . 
[ 0352 ] In certain embodiments , oligonucleotides comprise 
modified internucleoside linkages arranged along the oligo 
nucleotide or region thereof in a defined pattern or modified 
internucleoside linkage motif . In certain embodiments , inter 
nucleoside linkages are arranged in a gapped motif . In such 

Modifications 
[ 0345 ] Modifications to antisense compounds encompass 
substitutions or changes to internucleoside linkages , sugar 
moieties , or nucleobases . Modified antisense compounds are 
often preferred over native forms because of desirable 
properties such as , for example , enhanced cellular uptake , 
enhanced affinity for nucleic acid target , increased stability 
in the presence of nucleases , or increased inhibitory activity . 
10346 ] Chemically modified nucleosides may also be 
employed to increase the binding affinity of a shortened or 
truncated antisense oligonucleotide for its target nucleic 
acid . Consequently , comparable results can often be 
obtained with shorter antisense compounds that have such 
chemically modified nucleosides . 

Modified Internucleoside Linkages 
10347 ] The naturally occurring internucleoside linkage of 
RNA and DNA is a 3 ' to 5 ' phosphodiester linkage . Antisense 
compounds having one or more modified , i . e . non - naturally 
occurring , internucleoside linkages are often selected over 
antisense compounds having naturally occurring inter 
nucleoside linkages because of desirable properties such as , 
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the number of phosphodiester internucleoside linkages may 
be increased while still maintaining nuclease resistance . In 
certain embodiments it is desirable to decrease the number 
of phosphorothioate internucleoside linkages while retaining 
nuclease resistance . In certain embodiments it is desirable to 
increase the number of phosphodiester internucleoside link 
ages while retaining nuclease resistance . 

embodiments , the internucleoside linkages in each of two 
wing regions are different from the internucleoside linkages 
in the gap region . In certain embodiments the internucleo 
side linkages in the wings are phosphodiester and the 
internucleoside linkages in the gap are phosphorothioate . 
The nucleoside motif is independently selected , so such 
oligonucleotides having a gapped internucleoside linkage 
motif may or may not have a gapped nucleoside motif and 
if it does have a gapped nucleoside motif , the wing and gap 
lengths may or may not be the same . 
[ 0353 ] In certain embodiments , oligonucleotides comprise 
a region having an alternating internucleoside linkage motif . 
In certain embodiments , oligonucleotides of the present 
invention comprise a region of uniformly modified inter 
nucleoside linkages . In certain such embodiments , the oli 
gonucleotide comprises a region that is uniformly linked by 
phosphorothioate internucleoside linkages . In certain 
embodiments , the oligonucleotide is uniformly linked by 
phosphorothioate . In certain embodiments , each inter 
nucleoside linkage of the oligonucleotide is selected from 
phosphodiester and phosphorothioate . In certain embodi 
ments , each internucleoside linkage of the oligonucleotide is 
selected from phosphodiester and phosphorothioate and at 
least one internucleoside linkage is phosphorothioate . 
[ 0354 ] In certain embodiments , the oligonucleotide com 
prises at least 6 phosphorothioate internucleoside linkages . 
In certain embodiments , the oligonucleotide comprises at 
least 8 phosphorothioate internucleoside linkages . In certain 
embodiments , the oligonucleotide comprises at least 10 
phosphorothioate internucleoside linkages . In certain 
embodiments , the oligonucleotide comprises at least one 
block of at least 6 consecutive phosphorothioate internucleo 
side linkages . In certain embodiments , the oligonucleotide 
comprises at least one block of at least 8 consecutive 
phosphorothioate internucleoside linkages . In certain 
embodiments , the oligonucleotide comprises at least one 
block of at least 10 consecutive phosphorothioate inter 
nucleoside linkages . In certain embodiments , the oligo 
nucleotide comprises at least block of at least one 12 
consecutive phosphorothioate internucleoside linkages . In 
certain such embodiments , at least one such block is located 
at the 3 ' end of the oligonucleotide . In certain such embodi 
ments , at least one such block is located within 3 nucleosides 
of the 3 ' end of the oligonucleotide . 
[ 0355 ] In certain embodiments , oligonucleotides comprise 
one or more methylphosponate linkages . In certain embodi 
ments , oligonucleotides having a gapmer nucleoside motif 
comprise a linkage motif comprising all phosphorothioate 
linkages except for one or two methylphosponate linkages . 
In certain embodiments , one methylphosponate linkage is in 
the central gap of an oligonucleotide having a gapmer 
nucleoside motif . 
[ 0356 ] In certain embodiments , it is desirable to arrange 
the number of phosphorothioate internucleoside linkages 
and phosphodiester internucleoside linkages to maintain 
nuclease resistance . In certain embodiments , it is desirable 
to arrange the number and position of phosphorothioate 
internucleoside linkages and the number and position of 
phosphodiester internucleoside linkages to maintain nucle 
ase resistance . In certain embodiments , the number of phos 
phorothioate internucleoside linkages may be decreased and 
the number of phosphodiester internucleoside linkages may 
be increased . In certain embodiments , the number of phos 
phorothioate internucleoside linkages may be decreased and 

Modified Sugar Moieties 
[ 0357 ] Antisense compounds can optionally contain one 
or more nucleosides wherein the sugar group has been 
modified . Such sugar modified nucleosides may impart 
enhanced nuclease stability , increased binding affinity , or 
some other beneficial biological property to the antisense 
compounds . 
[ 0358 ] In certain embodiments , modified oligonucleotides 
comprise one or more modified nucleosides comprising a 
modified sugar moiety . Such modified oligonucleotides 
comprising one or more sugar - modified nucleosides may 
have desirable properties , such as enhanced nuclease stabil 
ity or increased binding affinity with a target nucleic acid 
relative to oligonucleotides lacking such sugar - modified 
nucleosides . In certain embodiments , modified sugar moi 
eties are linearly modified sugar moieties . In certain embodi 
ments , modified sugar moieties are bicyclic or tricyclic 
sugar moieties . In certain embodiments , modified sugar 
moieties are sugar surrogates . Such sugar surrogates may 
comprise one or more substitutions corresponding to those 
of substituted sugar moieties . 
[ 0359 ] In certain embodiments , modified sugar moieties 
are linearly modified sugar moieties comprising a furanosyl 
ring with one or more acyclic substituent , including but not 
limited to substituents at the 2 ' and / or 5 ' positions . Examples 
of 2 ' - substituent groups suitable for linearly modified sugar 
moieties include but are not limited to : 2 - F , 2 - OCHZ 
( " OMe ” or “ O - methyl ” ) , and 2 - O ( CH2 ) 2OCHz ( “ MOE ” ) . In 
certain embodiments , 2 ' - substituent groups are selected 
from among : halo , allyl , amino , azido , SH , CN , OCN , CF3 , 
OCF3 , O C - C10 alkoxy , O _ C7 - C10 substituted alkoxy , 
O C7 - C10 alkyl , O _ C7 - C10 substituted alkyl , S - alkyl , 
N ( Rm ) - alkyl , O - alkenyl , S - alkenyl , N ( Rm ) - alkenyl , O - alky 
nyl , S - alkynyl , N ( Rm ) - alkynyl , O - alkylenyl - O - alkyl , alky 
nyl , alkaryl , aralkyl , O - alkaryl , O - aralkyl , O ( CH2 ) 2SCH3 , 
O ( CH2 ) 2ON ( Rm ) ( Ra ) or OCH _ C O ) — N ( Rm ) ( R ) , where 
each Rm and R , is , independently , H , an amino protecting 
group , or substituted or unsubstituted C . - C . alkyl . Certain 
embodiments of these 2 ' - substituent groups can be further 
substituted with one or more substituent groups indepen 
dently selected from among : hydroxyl , amino , alkoxy , car 
boxy , benzyl , phenyl , nitro ( NO2 ) , thiol , thioalkoxy , thio 
alkyl , halogen , alkyl , aryl , alkenyl and alkynyl . Examples of 
5 - substituent groups suitable for linearly modified sugar 
moieties include but are not limited to : 5 ' - methyl ( R or S ) , 
5 ' - vinyl , and 5 ' - methoxy . In certain embodiments , linearly 
modified sugars comprise more than one non - bridging sugar 
substituent , for example , 2 ' - F - 5 ' - methyl sugar moieties ( see , 
e . g . , PCT International Application WO 2008 / 101157 , for 
additional 2 ' , 5 - bis substituted sugar moieties and nucleo 
sides ) . 
[ 0360 ] In certain embodiments , a 2 ' - substituted nucleoside 
or 2 ' - linearly modified nucleoside comprises a sugar moiety 
comprising a linear 2 ' - substituent group selected from : F , 
NH2 , N3 , OCF3 , OCH3 , O ( CH2 ) 2NH2 , CH2CH = CH2 , 
OCH CH = CH2 , OCH CHOCHZ , O ( CH2 ) 2SCH3 , O ( CH2 ) 
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acyl , a heterocycle radical , a substituted heterocycle radical , 
C1 - C12 aminoalkyl , substituted C1 - C12 aminoalkyl , or a 
protecting group . Additional bicyclic sugar moieties are 
known in the art , for example : Freier et al . , Nucleic Acids 
Research , 1997 , 25 ( 22 ) , 4429 - 4443 , Albaek et al . , J . Org . 
Chem . , 2006 , 71 , 7731 - 7740 , Singh et al . , Chem . Commun . , 
1998 , 4 , 455 - 456 ; Koshkin et al . , Tetrahedron , 1998 , 54 , 
3607 - 3630 ; Wahlestedt et al . , Proc . Natl . Acad . Sci . U S . A . , 
2000 , 97 , 5633 - 5638 ; Kumar et al . , Bioorg . Med . Chem . 
Lett . , 1998 , 8 , 2219 - 2222 ; Singh et al . , J . Org . Chem . , 1998 , 
63 , 10035 - 10039 ; Srivastava et al . , J . Am . Chem . Soc . , 
20017 , 129 , 8362 - 8379 ; Elayadi et al . , Curr . Opinion Invens . 
Drugs , 2001 , 2 , 558 - 561 ; Braasch et al . , Chem . Biol . , 2001 , 
8 , 1 - 7 ; Orum et al . , Curr . Opinion Mol . Ther . , 2001 , 3 , 
239 - 243 ; U . S . Pat . Nos . 7 , 053 , 207 , 6 , 268 , 490 , 6 , 770 , 748 , 
6 , 794 , 499 , 7 , 034 , 133 , 6 , 525 , 191 , 6 , 670 , 461 , and 7 , 399 , 845 ; 
WO 2004 / 106356 , WO 1994 / 14226 , WO 2005 / 021570 , and 
WO 2007 / 134181 ; U . S . Patent Publication Nos . US2004 / 
0171570 , US2007 / 0287831 , and US2008 / 0039618 ; U . S . 
patent Ser . Nos . 12 / 129 , 154 , 60 / 989 , 574 , 61 / 026 , 995 , 
61 / 026 , 998 , 61 / 056 , 564 , 61 / 086 , 231 , 61 / 097 , 787 , and 
61 / 099 , 844 ; and PCT International Applications Nos . PCT / 
US2008 / 064591 , PCT / US2008 / 066154 , and PCT / US2008 / 
068922 . 
[ 0371 ] In certain embodiments , bicyclic sugar moieties 
and nucleosides incorporating such bicyclic sugar moieties 
are further defined by isomeric configuration . For example , 
an LNA nucleoside ( described above ) may be in the a - L 
configuration or in the B - D configuration . 

20N ( Rm ) ( Ra ) , O ( CH2 ) 20 ( CH2 ) 2N ( CH3 ) 2 , and N - substi 
tuted acetamide ( OCH CEO ) — N ( Rm ) ( R . ) ) , where each 
Rm and R , , is , independently , H , an amino protecting group , 
or substituted or unsubstituted C - Clm alkyl . 
[ 0361 ] In certain embodiments , a 2 ' - substituted nucleoside 
or 2 ' - linearly modified nucleoside comprises a sugar moiety 
comprising a linear 2 ' - substituent group selected from : F , 
OCF3 , OCH3 , OCH CH OCH3 , O ( CH2 ) 2SCH3 , O ( CH2 ) 
2ON ( CH3 ) 2 , O ( CH2 ) 20 ( CH2 ) 2N ( CH3 ) 2 , and OCH _ C 
( CO ) N ( H ) CH , ( “ NMA ” ) . 
[ 0362 ] In certain embodiments , a 2 ' - substituted nucleoside 
or 2 ' - linearly modified nucleoside comprises a sugar moiety 
comprising a linear 2 ' - substituent group selected from : F , 
OCH3 , and OCH2CH2OCHz . 
[ 0363 ] Nucleosides comprising modified sugar moieties , 
such as linearly modified sugar moieties , are referred to by 
the position ( s ) of the substitution ( s ) on the sugar moiety of 
the nucleoside . For example , nucleosides comprising 2 ' - sub 
stituted or 2 - modified sugar moieties are referred to as 
2 ' - substituted nucleosides or 2 - modified nucleosides . 
[ 0364 ] Certain modified sugar moieties comprise a bridg 
ing sugar substituent that forms a second ring resulting in a 
bicyclic sugar moiety . In certain such embodiments , the 
bicyclic sugar moiety comprises a bridge between the 4 ' and 
the 2 ' furanose ring atoms . Examples of such 4 ' to 2 ' bridging 
sugar substituents include but are not limited to : 4 ' - CH , - 2 ' , 
4 ' - ( CH2 ) 2 - 2 , 4 ' - ( CH2 ) 3 - 2 ' , 4 ' - CH2 - 0 - 2 ( “ LNA ” ) , 
4 ' - CH , S - 2 ' , 4 ' - ( CH ) 20 - 2 ' ( “ ENA ” ) , 4 ' - CH ( CH3 ) 0 
2 ' ( referred to as " constrained ethyl ” or “ cEt ” when in the S 
configuration ) , 4 - CH2 - 0 _ CH2 - 2 , 4 - CH2 - N ( R ) - 2 ' , 
4 ' - CH ( CH OCH3 ) 40 - 2 ' ( " constrained MOE ” or “ CMOE ” ) 
and analogs thereof ( see , e . g . , U . S . Pat . No . 7 , 399 , 845 ) , 
4 ' - C ( CH3 ) ( CH3 ) 40 - 2 ' and analogs thereof ( see , e . g . , 
WO2009 / 006478 ) , 4 ' - CH2 - N ( OCH3 ) - 2 ' and analogs 
thereof ( see , e . g . , WO2008 / 150729 ) , 4 ' - CH2 - O N ( CH2 ) 
2 ' ( see , e . g . , US2004 / 0171570 ) , 4 - CH2 - C ( H ) ( CH3 ) - 2 ' 
( see , e . g . , Chattopadhyaya , et al . , J . Org . Chem . , 2009 , 74 , 
118 - 134 ) , 4 ' - CH2 - C ( = CH2 ) - 2 ' and analogs thereof ( see , 
published PCT International Application WO 2008 / 154401 ) , 
4 ' - C ( R , R ) - N ( R ) - 0 - 2 , 4 - C ( R , R 0 — N ( R ) - 2 ' , 
4 ' - CH2 - O N ( R ) - 2 ' , and 4 ' - CH2 - N ( R ) 0 - 2 ' , wherein 
each R , R? , and R , is , independently , H , a protecting group , 
or C , - C12 alkyl ( see , e . g . U . S . Pat . No . 7 , 427 , 672 ) . 
[ 0365 ] In certain embodiments , such 4 to 2 ' bridges inde 
pendently comprise from 1 to 4 linked groups independently 
selected from : — [ C ( R2 ) ( R ) ] n - , - C ( R ) C ( R ) , 
- C ( R ) N , CENR ) , C ( 0 ) - , C S ) , 
- 0 % , - Si ( R . ) 2 - , - S ( O ) x — , and — N ( R ) . 

[ 0366 ] wherein : 
[ 0367 ] x is 0 , 1 , or 2 ; 
[ 0368 ] n is 1 , 2 , 3 , or 4 ; 
[ 0369 ] each R , and R is , independently , H , a protecting 
group , hydroxyl , C , - C12 alkyl , substituted C , - C12 alkyl , 
C2 - C12 alkenyl , substituted C2 - C12 alkenyl , C2 - C12 alkynyl , 
substituted C2 - C12 alkynyl , C5 - C20 aryl , substituted C3 - C20 
aryl , heterocycle radical , substituted heterocycle radical , 
heteroaryl , substituted heteroaryl , C5 - C , alicyclic radical , 
substituted C5 - C , alicyclic radical , halogen , OJ , NJ J2 , SJ , , 
NZ , COOJ , , acyl ( C ( O ) - H ) , substituted acyl , CN , sul 
fonyl ( SFO ) 2 - J1 ) , or sulfoxyl ( SEO ) - J ] ) ; and 
[ 0370 ] each J , and Jy is , independently , H , C1 - C12 alkyl , 
substituted C - C12 alkyl , C2 - C12 alkenyl , substituted C2 - C12 
alkenyl , C2 - C12 alkynyl , substituted C2 - C12 alkynyl , C5 - C20 
aryl , substituted C5 - C20 aryl , acyl ( CEO ) _ H ) , substituted 

) , Bx 
Bx 

ma 
num 

LNA ( B - D - configuration ) 
bridge = 4 ' - CH2 — 0 - 2 

a - L - LNA ( A - L - configuration ) 
bridge = 4 ' - CH2 — 0 - 2 ' 

[ 0372 ] A - L - methyleneoxy ( 4 ' - CH2 - 0 - 2 ' ) or a - L - LNA 
bicyclic nucleosides have been incorporated into antisense 
oligonucleotides that showed antisense activity ( Frieden et 
al . , Nucleic Acids Research , 2003 , 21 , 6365 - 6372 ) . Herein , 
general descriptions of bicyclic nucleosides include both 
isomeric configurations . When the positions of specific 
bicyclic nucleosides ( e . g . , LNA or cEt ) are identified in 
exemplified embodiments herein , they are in the B - D con 
figuration , unless otherwise specified . 
[ 0373 ] In certain embodiments , modified sugar moieties 
comprise one or more non - bridging sugar substituent and 
one or more bridging sugar substituent ( e . g . , 5 ' - substituted 
and 4 ' - 2 ' bridged sugars ) . ( see , e . g . , WO 2007 / 134181 , 
wherein LNA nucleosides are further substituted with , for 
example , a 5 ' - methyl or a 5 - vinyl group , and see , e . g . , U . S . 
Pat . Nos . 7 , 547 , 684 ; 7 , 750 , 131 ; 8 , 030 , 467 ; 8 , 268 , 980 ; 
7 , 666 , 854 ; and 8 , 088 , 746 ) . 
[ 0374 ] In certain embodiments , modified sugar moieties 
are sugar surrogates . In certain such embodiments , the 
oxygen atom of the sugar moiety is replaced , e . g . , with a 
sulfur , carbon or nitrogen atom . In certain such embodi 
ments , such modified sugar moieties also comprise bridging 
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and / or non - bridging substituents as described above . For 
example , certain sugar surrogates comprise a 4 ' - sulfur atom 
and a substitution at the 2 ' - position ( see , e . g . , US2005 / 
0130923 ) and / or the 5 ' position . 
[ 0375 ] In certain embodiments , sugar surrogates comprise 
rings having other than 5 atoms . For example , in certain 
embodiments , a sugar surrogate comprises a six - membered 
tetrahydropyran ( “ THP ” ) . Such tetrahydropyrans may be 
further modified or substituted . Nucleosides comprising 
such modified tetrahydropyrans include but are not limited 
to hexitol nucleic acid ( “ HNA " ) , anitol nucleic acid 
( “ ANA ” ) , manitol nucleic acid ( “ MNA ” ) ( see Leumann , C 
J . Bioorg . & Med . Chem . 2002 , 10 , 841 - 854 ) , fluoro HNA : 

ments , modified THP nucleosides are provided wherein one 
of R? and R , is F . In certain embodiments , R , is F and R2 is 
H , in certain embodiments , R , is methoxy and R , is H , and 
in certain embodiments , R , is methoxyethoxy and R , is H . 
[ 0381 ] In certain embodiments , sugar surrogates comprise 
rings having more than 5 atoms and more than one heteroa 
tom . For example , nucleosides comprising morpholino 
sugar moieties and their use in oligonucleotides have been 
reported ( see , e . g . , Braasch et al . , Biochemistry , 2002 , 41 , 
4503 - 4510 and U . S . Pat . Nos . 5 , 698 , 685 ; 5 , 166 , 315 ; 5 , 185 , 
444 ; and 5 , 034 , 506 ) . As used here , the term “ morpholino " 
means a sugar surrogate having the following structure : 

mm 

F - HNA 

[ 0376 ] ( “ F - HNA ” , see e . g . , U . S . Pat . Nos . 8 , 088 , 904 ; 
8 , 440 , 803 ; and 8 , 796 , 437 , F - HNA can also be referred to as 
a F - THP or 3 ' - fluoro tetrahydropyran ) , and nucleosides 
comprising additional modified THP compounds having the 
formula : 

[ 0382 ] In certain embodiments , morpholinos may be 
modified , for example by adding or altering various sub 
stituent groups from the above morpholino structure . Such 
sugar surrogates are referred to herein as “ modified mor 
pholinos . ” 
[ 0383 ] In certain embodiments , sugar surrogates comprise 
acyclic moieites . Examples of nucleosides and oligonucle 
otieds comprising such acyclic sugar surrogates include but 
are not limited to : peptide nucleic acid ( “ PNA ” ) , acyclic 
butyl nucleic acid ( see , e . g . , Kumar et al . , Org . Biomol . 
Chem . , 2013 , 11 , 5853 - 5865 ) , and nucleosides and oligo 
nucleotides described in WO2011 / 133876 . 
[ 0384 ] Many other bicyclic and tricyclic sugar and sugar 
surrogate ring systems are known in the art that can be used 
in modified nucleosides ( see , e . g . , Leumann , J . C , Bioor 
ganic & Medicinal Chemistry , 2002 , 10 , 841 - 854 ) . 

, 92 41 
T3 - 02 

Ó 45 A 
Ri R2 

Modified Nucleobases 
[ 0377 ] wherein , independently , for each of said modified 
THP nucleoside : 

[ 0378 ] Bx is a nucleobase moiety ; 
10379 ] T , and T . are each , independently , an internucleo 
side linking group linking the modified THP nucleoside to 
the remainder of an oligonucleotide or one of T , and T is an 
internucleoside linking group linking the modified THP 
nucleoside to the remainder of an oligonucleotide and the 
other of Tz and T4 is H , a hydroxyl protecting group , a linked 
conjugate group , or a 5 ' or 3 ' - terminal group ; 91 , 92 , 93 , 94 , 
45 , 46 and 47 are each , independently , H , C1 - C6 alkyl , 
substituted C1 - C6 alkyl , C2 - C , alkenyl , substituted C2 - Co 
alkenyl , C2 - C6 alkynyl , or substituted C2 - C . alkynyl ; and 
each of R , and R , is independently selected from among : 
hydrogen , halogen , substituted or unsubstituted alkoxy , 
NJJ2 , SJ1 , N3 , OCX ) J , OC ( = X ) NJ J2 , NJ2C ( = X ) 
NJ J2 , and CN , wherein X is O , S or NJ , and each J1 , J2 , and 
Jz is , independently , H or C , - C . alkyl . 
[ 0380 ] In certain embodiments , modified THP nucleosides 
are provided wherein 91 , 92 , 93 , 94 , 95 , 96 and q , are each H . 
In certain embodiments , at least one of q? , 92 , 93 , 94 , 95 , 96 
and q , is other than H . In certain embodiments , at least one 
of 91 , 92 , 93 , 94 , 95 , 96 and q , is methyl . In certain embodi 

[ 0385 ] Nucleobase ( or base ) modifications or substitutions 
are structurally distinguishable from , yet functionally inter 
changeable with , naturally occurring or synthetic unmodi 
fied nucleobases . Both natural and modified nucleobases are 
capable of participating in hydrogen bonding . Such nucle 
obase modifications can impart nuclease stability , binding 
affinity or some other beneficial biological property to 
antisense compounds . 
[ 0386 ] In certain embodiments , modified oligonucleotides 
comprise one or more nucleoside comprising an unmodified 
nucleobase . In certain embodiments , modified oligonucle 
otides comprise one or more nucleoside comprising a modi 
fied nucleobase . In certain embodiments , modified oligo 
nucleotides comprise one or more nucleoside that does not 
comprise a nucleobase , referred to as an abasic nucleoside . 
[ 0387 ] In certain embodiments , modified nucleobases are 
selected from : 5 - substituted pyrimidines , 6 - azapyrimidines , 
alkyl or alkynyl substituted pyrimidines , alkyl substituted 
purines , and N - 2 , N - 6 and 0 - 6 substituted purines . In certain 
embodiments , modified nucleobases are selected from : 
2 - aminopropyladenine , 5 - hydroxymethyl cytosine , xan 
thine , hypoxanthine , 2 - aminoadenine , 6 - N - methylguanine , 
6 - N - methyladenine , 2 - propyladenine , 2 - thiouracil , 2 - thio 
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thymine and 2 - thiocytosine , 5 - propynyl ( C = C — CH3 ) 
uracil , 5 - propynylcytosine , 6 - azouracil , 6 - azocytosine , 
6 - azothymine , 5 - ribosyluracil ( pseudouracil ) , 4 - thiouracil , 
8 - halo , 8 - amino , 8 - thiol , 8 - thioalkyl , 8 - hydroxyl , 8 - aza and 
other 8 - substituted purines , 5 - halo , particularly 5 - bromo , 
5 - trifluoromethyl , 5 - halouracil , and 5 - halocytosine , 7 - meth 
ylguanine , 7 - methyladenine , 2 - F - adenine , 2 - aminoadenine , 
7 - deazaguanine , 7 - deazaadenine , 3 - deazaguanine , 
3 - deazaadenine , 6 - N - benzoyladenine , 2 - N - isobutyrylgua 
nine , 4 - N - benzoylcytosine , 4 - N - benzoyluracil , 5 - methyl 
4 - N - benzoylcytosine , 5 - methyl 4 - N - benzoyluracil , univer 
sal bases , hydrophobic bases , promiscuous bases , size 
expanded bases , and fluorinated bases . Further modified 
nucleobases include tricyclic pyrimidines , such as 1 , 3 - di 
azaphenoxazine - 2 - one , 1 , 3 - diazaphenothiazine - 2 - one and 
9 - ( 2 - aminoethoxy ) - 1 , 3 - diazaphenoxazine - 2 - one ( G - clamp ) . 
Modified nucleobases may also include those in which the 
purine or pyrimidine base is replaced with other hetero 
cycles , for example 7 - deaza - adenine , 7 - deazaguanosine , 
2 - aminopyridine and 2 - pyridone . Further nucleobases 
include those disclosed in U . S . Pat . No . 3 , 687 , 808 , those 
disclosed in The Concise Encyclopedia of Polymer Science 
And Engineering , Kroschwitz , J . I . , Ed . , John Wiley & Sons , 
1990 , 858 - 859 ; Englisch et al . , Angewandte Chemie , Inter 
national Edition , 1991 , 30 , 613 ; Sanghvi , Y . S . , Chapter 15 , 
Antisense Research and Applications , Crooke , S . T . and 
Lebleu , B . , Eds . , CRC Press , 1993 , 273 - 288 ; and those 
disclosed in Chapters 6 and 15 , Antisense Drug Technology , 
Crooke S . T . , Ed . , CRC Press , 2008 , 163 - 166 and 442 - 443 . 
[ 0388 ] Representative United States patents that teach the 
preparation of certain of the above noted modified nucle 
obases as well as other modified nucleobases include with 
out limitation , US2003 / 0158403 , U . S . Pat . Nos . 3 , 687 , 808 ; 
4 , 845 , 205 ; 5 , 130 , 302 ; 5 , 134 , 066 ; 5 , 175 , 273 ; 5 , 367 , 066 ; 
5 , 432 , 272 ; 5 , 434 , 257 ; 5 , 457 , 187 ; 5 , 459 , 255 ; 5 , 484 , 908 ; 
5 , 502 , 177 ; 5 , 525 , 711 ; 5 , 552 , 540 ; 5 , 587 , 469 ; 5 , 594 , 121 ; 
5 , 596 , 091 ; 5 , 614 , 617 ; 5 , 645 , 985 ; 5 , 681 , 941 ; 5 , 750 , 692 ; 
5 , 763 , 588 ; 5 , 830 , 653 and 6 , 005 , 096 . 
[ 0389 ] In certain embodiments , antisense compounds tar 
geted to a DGAT2 nucleic acid comprise one or more 
modified nucleobases . In certain embodiments , the modified 
nucleobase is 5 - methylcytosine . In certain embodiments , 
each cytosine is a 5 - methylcytosine . 

[ 0391 ] 1 . Certain Sugar Motifs 
[ 0392 ] In certain embodiments , oligonucleotides comprise 
one or more type of modified sugar and / or unmodified sugar 
moiety arranged along the oligonucleotide or region thereof 
in a defined pattern or sugar motif . In certain instances , such 
sugar motifs include but are not limited to any of the sugar 
modifications discussed herein . 
[ 0393 ] In certain embodiments , modified oligonucleotides 
comprise or consist of a region having a gapmer motif , 
which comprises two external regions or " wings ” and a 
central or internal region or " gap . ” The three regions of a 
gapmer motif ( the 5 ' - wing , the gap , and the 3 ' - wing ) form a 
contiguous sequence of nucleosides wherein at least some of 
the sugar moieties of the nucleosides of each of the wings 
differ from at least some of the sugar moieties of the 
nucleosides of the gap . Specifically , at least the sugar 
moieties of the nucleosides of each wing that are closest to 
the gap ( the 3 ' - most nucleoside of the 5 ' - wing and the 
5 ' - most nucleoside of the 3 ' - wing ) differ from the sugar 
moiety of the neighboring gap nucleosides , thus defining the 
boundary between the wings and the gap ( i . e . , the wing / gap 
junction ) . In certain embodiments , the sugar moieties within 
the gap are the same as one another . In certain embodiments , 
the gap includes one or more nucleoside having a sugar 
moiety that differs from the sugar moiety of one or more 
other nucleosides of the gap . In certain embodiments , the 
sugar motifs of the two wings are the same as one another 
( symmetric gapmer ) . In certain embodiments , the sugar 
motif of the 5 - wing differs from the sugar motif of the 
3 ' - wing ( asymmetric gapmer ) . 
[ 0394 ] In certain embodiments , the wings of a gapmer 
comprise 1 - 5 nucleosides . In certain embodiments , the 
wings of a gapmer comprise 2 - 5 nucleosides . In certain 
embodiments , the wings of a gapmer comprise 3 - 5 nucleo 
sides . In certain embodiments , the nucleosides of a gapmer 
are all modified nucleosides . 
[ 0395 ] In certain embodiments , the gap of a gapmer com 
prises 7 - 12 nucleosides . In certain embodiments , the gap of 
a gapmer comprises 7 - 10 nucleosides . In certain embodi 
ments , the gap of a gapmer comprises 8 - 10 nucleosides . In 
certain embodiments , the gap of a gapmer comprises 10 
nucleosides . In certain embodiment , each nucleoside of the 
gap of a gapmer is an unmodified 2 ' - deoxy nucleoside . 
[ 0396 ] In certain embodiments , the gapmer is a deoxy 
gapmer . In such embodiments , the nucleosides on the gap 
side of each wing / gap junction are unmodified 2 ' - deoxy 
nucleosides and the nucleosides on the wing sides of each 
wing / gap junction are modified nucleosides . In certain such 
embodiments , each nucleoside of the gap is an unmodified 
2 ' - deoxy nucleoside . In certain such embodiments , each 
nucleoside of each wing is a modified nucleoside . 
[ 0397 ] In certain embodiments , modified oligonucleotides 
comprise or consist of a region having a fully modified sugar 
motif . In such embodiments , each nucleoside of the fully 
modified region of the modified oligonucleotide comprises a 
modified sugar moiety . In certain such embodiments , each 
nucleoside to the entire modified oligonucleotide comprises 
a modified sugar moiety . In certain embodiments , modified 
oligonucleotides comprise or consist of a region having a 
fully modified sugar motif , wherein each nucleoside within 
the fully modified region comprises the same modified sugar 
moiety , referred to herein as a uniformly modified sugar 
motif . In certain embodiments , a fully modified oligonucle 
otide is a uniformly modified oligonucleotide . In certain 

Certain Motifs 
[ 0390 ] Oligonucleotides can have a motif , e . g . a pattern of 
unmodified and / or modified sugar moieties , nucleobases , 
and / or internucleoside linkages . In certain embodiments , 
modified oligonucleotides comprise one or more modified 
nucleoside comprising a modified sugar . In certain embodi - 
ments , modified oligonucleotides comprise one or more 
modified nucleosides comprising a modified nucleobase . In 
certain embodiments , modified oligonucleotides comprise 
one or more modified internucleoside linkage . In such 
embodiments , the modified , unmodified , and differently 
modified sugar moieties , nucleobases , and / or internucleo 
side linkages of a modified oligonucleotide define a pattern 
or motif . In certain embodiments , the patterns of sugar 
moieties , nucleobases , and internucleoside linkages are each 
independent of one another . Thus , a modified oligonucle 
otide may be described by its sugar motif , nucleobase motif 
and / or internucleoside linkage motif ( as used herein , nucle 
obase motif describes the modifications to the nucleobases 
independent of the sequence of nucleobases ) . 
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embodiments , each nucleoside of a uniformly modified 
comprises the same 2 ' - modification . 
0398 ] 2 . Certain Nucleobase Motifs 

[ 03991 . In certain embodiments , oligonucleotides comprise 
modified and / or unmodified nucleobases arranged along the 
oligonucleotide or region thereof in a defined pattern or 
motif . In certain embodiments , each nucleobase is modified . 
In certain embodiments , none of the nucleobases are modi 
fied . In certain embodiments , each purine or each pyrimidine 
is modified . In certain embodiments , each adenine is modi 
fied . In certain embodiments , each guanine is modified . In 
certain embodiments , each thymine is modified . In certain 
embodiments , each uracil is modified . In certain embodi 
ments , each cytosine is modified . In certain embodiments , 
some or all of the cytosine nucleobases in a modified 
oligonucleotide are 5 - methylcytosines . 
[ 0400 ] In certain embodiments , modified oligonucleotides 
comprise a block of modified nucleobases . In certain such 
embodiments , the block is at the 3 ' - end of the oligonucle 
otide . In certain embodiments the block is within 3 nucleo 
sides of the 3 ' - end of the oligonucleotide . In certain embodi 
ments , the block is at the 5 ' - end of the oligonucleotide . In 
certain embodiments the block is within 3 nucleosides of the 
5 ' - end of the oligonucleotide . 
[ 0401 ] In certain embodiments , oligonucleotides having a 
gapmer motif comprise a nucleoside comprising a modified 
nucleobase . In certain such embodiments , one nucleoside 
comprising a modified nucleobase is in the central gap of an 
oligonucleotide having a gapmer motif . In certain such 
embodiments , the sugar moiety of said nucleoside is a 
2 ' - deoxyribosyl moiety . In certain embodiments , the modi 
fied nucleobase is selected from : a 2 - thiopyrimidine and a 
5 - propynepyrimidine . 
[ 0402 ] 3 . Certain Internucleoside Linkage Motifs 
[ 0403 ] In certain embodiments , oligonucleotides comprise 
modified and / or unmodified internucleoside linkages 
arranged along the oligonucleotide or region thereof in a 
defined pattern or motif . In certain embodiments , essentially 
each internucleoside linking group is a phosphate inter 
nucleoside linkage ( P = O ) . In certain embodiments , each 
internucleoside linking group of a modified oligonucleotide 
is a phosphorothioate ( P = S ) . In certain embodiments , each 
internucleoside linking group of a modified oligonucleotide 
is independently selected from a phosphorothioate and phos 
phate internucleoside linkage . In certain embodiments , the 
sugar motif of a modified oligonucleotide is a gapmer and 
the internucleoside linkages within the gap are all modified . 
In certain such embodiments , some or all of the internucleo 
side linkages in the wings are unmodified phosphate link 
ages . In certain embodiments , the terminal internucleoside 
linkages are modified . 

comprise one or more modified nucleobase independent of 
the gapmer pattern of the sugar modifications . Furthermore , 
unless otherwise indicated , each internucleoside linkage and 
each nucleobase of a fully modified oligonucleotide may be 
modified or unmodified . One of skill in the art will appre 
ciate that such motifs may be combined to create a variety 
of oligonucleotides . Herein , if a description of an oligo 
nucleotide is silent with respect to one or more parameter , 
such parameter is not limited . Thus , a modified oligonucle 
otide described only as having a gapmer motif without 
further description may have any length , internucleoside 
linkage motif , and nucleobase motif . Unless otherwise indi 
cated , all modifications are independent of nucleobase 
sequence . 
[ 0405 ] In certain embodiments , oligonucleotides have a 
nucleobase sequence that is complementary to a second 
oligonucleotide or a target nucleic acid . In certain such 
embodiments , a region of an oligonucleotide has a nucle 
obase sequence that is complementary to a second oligo 
nucleotide or a target nucleic acid . In certain embodiments , 
the nucleobase sequence of a region or entire length of an 
oligonucleotide is at least 50 % , at least 60 % , at least 70 % , 
at least 80 % , at least 90 % , at least 95 % , or 100 % comple 
mentary to the second oligonucleotide or target nucleic acid . 
In certain embodiments , antisense compounds comprise two 
oligomeric compounds , wherein the two oligonucleotides of 
the oligomeric compounds are at least 80 % , at least 90 % , or 
100 % complementary to each other . In certain embodiments , 
one or both oligonucleotides of a double - stranded antisense 
compound comprise two nucleosides that are not comple 
mentary to the other oligonucleotide . 

Conjugated Groups and Terminal Groups 
[ 0406 ] In certain embodiments , antisense compounds and 
oligomeric compounds comprise conjugate groups and / or 
terminal groups . In certain such embodiments , oligonucle 
otides are covalently attached to one or more conjugate 
group . In certain embodiments , conjugate groups modify 
one or more properties of the attached oligonucleotide , 
including but not limited to pharmacodynamics , pharma 
cokinetics , stability , binding , absorption , cellular distribu 
tion , cellular uptake , charge and clearance . In certain 
embodiments , conjugate groups impart a new property on 
the attached oligonucleotide , e . g . , fluorophores or reporter 
groups that enable detection of the oligonucleotide . Conju 
gate groups and / or terminal groups may be added to oligo 
nucleotides having any of the modifications or motifs 
described above . Thus , for example , an antisense compound 
or oligomeric compound comprising an oligonucleotide 
having a gapmer motif may also comprise a conjugate 
group . 
10407 ] Conjugate groups include , without limitation , 
intercalators , reporter molecules , polyamines , polyamides , 
peptides , carbohydrates , vitamin moieties , polyethylene gly 
cols , thioethers , polyethers , cholesterols , thiocholesterols , 
cholic acid moieties , folate , lipids , phospholipids , biotin , 
phenazine , phenanthridine , anthraquinone , adamantane , 
acridine , fluoresceins , rhodamines , coumarins , fluorophores , 
and dyes . Certain conjugate groups have been described 
previously , for example : cholesterol moiety ( Letsinger et al . , 
Proc . Natl . Acad . Sci . USA , 1989 , 86 , 6553 - 6556 ) , cholic 
acid ( Manoharan et al . , Bioorg . Med . Chem . Lett . , 1994 , 4 , 
1053 - 1060 ) , a thioether , e . g . , hexyl - S - tritylthiol ( Manoharan 
et al . , Ann . N . Y . Acad . Sci . , 1992 , 660 , 306 - 309 ; Manoharan 

Certain Oligonucleotides 
[ 0404 ] Oligonucleotides are characterized by their motifs 
and overall lengths . In certain embodiments , such param 
eters are each independent of one another . Thus , unless 
otherwise indicated , each internucleoside linkage of an 
oligonucleotide having a gapmer motif may be modified or 
unmodified and may or may not follow the gapmer modi 
fication pattern of the sugar modifications . For example , the 
internucleoside linkages within the wing regions of a gap 
mer may be the same or different from one another and may 
be the same or different from the internucleoside linkages of 
the gap region . Likewise , such gapmer oligonucleotides may 
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et al . , Bioorg . Med . Chem . Let . , 1993 , 3 , 2765 - 2770 ) , a 
thiocholesterol ( Oberhauser et al . , Nucl . Acids Res . , 1992 , 
20 , 533 - 538 ) , an aliphatic chain , e . g . , do - decan - diol or 
undecyl residues ( Saison - Behmoaras et al . , EMBO J . , 1 , 
1991 , 10 , 1111 - 1118 ; Kabanov et al . , FEBS Lett . , 1990 , 259 , 
327 - 330 ; Svinarchuk et al . , Biochimie , 1993 , 75 , 49 - 54 ) , a 
phospholipid , e . g . , di - hexadecyl - rac - glycerol or triethyl - am 
monium 1 , 2 - di - O - hexadecyl - rac - glycero - 3 - H - phosphonate 
( Manoharan et al . , Tetrahedron Lett . , 1995 , 36 , 3651 - 3654 ; 
Shea et al . , Nucl . Acids Res . , 1990 , 18 , 3777 - 3783 ) , a 
polyamine or a polyethylene glycol chain ( Manoharan et al . , 
Nucleosides & Nucleotides , 1995 , 14 , 969 - 973 ) , or adaman 
tane acetic acid ( Manoharan et al . , Tetrahedron Lett . , 1995 , 
36 , 3651 - 3654 ) , a palmityl moiety ( Mishra et al . , Biochim . 
Biophys . Acta , 1995 , 1264 , 229 - 237 ) , an octadecylamine or 
hexylamino - carbonyl - oxycholesterol moiety ( Crooke et al . , 
J . Pharmacol . Exp . Ther . , 1996 , 277 , 923 - 937 ) , a tocopherol 
group ( Nishina et al . , Molecular Therapy Nucleic Acids , 
2015 , 4 , e220 ; doi : 10 . 1038 / mtna . 2014 . 72 and Nishina et al . , 
Molecular Therapy , 2008 , 16 , 734 - 740 ) , or a GalNAc cluster 
( e . g . , WO2014 / 179620 ) . 
[ 0408 ] In certain embodiments , a conjugate group com 
prises an active drug substance , for example , aspirin , war 
farin , phenylbutazone , ibuprofen , suprofen , fen - bufen , keto 
profen , ( S ) - ( + ) - pranoprofen , carprofen , dansylsarcosine , 
2 , 3 , 5 - triiodobenzoic acid , fingolimod , flufenamic acid , foli 
nic acid , a benzothiadiazide , chlorothiazide , a diazepine , 
indo - methicin , a barbiturate , a cephalosporin , a sulfa drug , 
an antidiabetic , an antibacterial or an antibiotic . 
[ 0409 ] Conjugate groups are attached directly or via an 
optional conjugate linker to a parent compound , such as an 
oligonucleotide . In certain embodiments , conjugate groups 
are directly attached to oligonucleotides . In certain embodi 
ments , conjugate groups are indirectly attached to oligo 
nucleotides via conjugate linkers . In certain embodiments , 
the conjugate linker comprises a chain structure , such as a 
hydrocarbyl chain , or an oligomer of repeating units such as 
ethylene glycol or amino acid units . In certain embodiments , 
conjugate groups comprise a cleavable moiety . In certain 
embodiments , conjugate groups are attached to oligonucle 
otides via a cleavable moiety . In certain embodiments , 
conjugate linkers comprise a cleavable moiety . In certain 
such embodiments , conjugate linkers are attached to oligo 
nucleotides via a cleavable moiety . In certain embodiments , 
oligonucleotides comprise a cleavable moiety , wherein the 
cleavable moiety is a nucleoside is attached to a cleavable 
internucleoside linkage , such as a phosphate internucleoside 
linakge . In certain embodiments , a conjugate group com 
prises a nucleoside or oligonucleotide , wherein the nucleo 
side or oligonucleotide of the conjugate group is indirectly 
attached to a parent oligonucleotide . 
[ 0410 ] In certain embodiments , a conjugate linker com 
prises one or more groups selected from alkyl , amino , oxo , 
amide , disulfide , polyethylene glycol , ether , thioether , and 
hydroxylamino . In certain such embodiments , the conjugate 
linker comprises groups selected from alkyl , amino , oxo , 
amide and ether groups . In certain embodiments , the con 
jugate linker comprises groups selected from alkyl and 
amide groups . In certain embodiments , the conjugate linker 
comprises groups selected from alkyl and ether groups . In 
certain embodiments , the conjugate linker comprises at least 
one phosphorus moiety . In certain embodiments , the conju 

gate linker comprises at least one phosphate group . In 
certain embodiments , the conjugate linker includes at least 
one neutral linking group . 
[ 0411 ] In certain embodiments , conjugate linkers , includ 
ing the conjugate linkers described above , are bifunctional 
linking moieties , e . g . , those known in the art to be useful for 
attaching conjugate groups to parent compounds , such as the 
oligonucleotides provided herein . In general , a bifunctional 
linking moiety comprises at least two functional groups . 
One of the functional groups is selected to bind to a 
particular site on a parent compound and the other is selected 
to bind to a conjugate group . Examples of functional groups 
used in a bifunctional linking moiety include but are not 
limited to electrophiles for reacting with nucleophilic groups 
and nucleophiles for reacting with electrophilic groups . In 
certain embodiments , bifunctional linking moieties com 
prise one or more groups selected from amino , hydroxyl , 
carboxylic acid , thiol , alkyl , alkenyl , and alkynyl . 
[ 0412 ] Examples of conjugate linkers include but are not 
limited to pyrrolidine , 8 - amino - 3 , 6 - dioxaoctanoic acid 
( ADO ) , succinimidyl 4 - ( N - maleimidomethyl ) cyclohexane 
1 - carboxylate ( SMCC ) and 6 - aminohexanoic acid ( AHEX 
or AHA ) . Other conjugate linkers include but are not limited 
to substituted or unsubstituted C - C10 alkyl , substituted or 
unsubstituted C2 - C10 alkenyl or substituted or unsubstituted 
C2 - C10 alkynyl , wherein a nonlimiting list of preferred 
substituent groups includes hydroxyl , amino , alkoxy , car 
boxy , benzyl , phenyl , nitro , thiol , thioalkoxy , halogen , alkyl , 
aryl , alkenyl and alkynyl . 
10413 ] . In certain embodiments , a cleavable moiety is a 
cleavable bond . In certain embodiments , a cleavable moiety 
comprises a cleavable bond . In certain embodiments , a 
cleavable moiety is a group of atoms comprising at least one 
cleavable bond . In certain embodiments , a cleavable moiety 
comprises a group of atoms having one , two , three , four , or 
more than four cleavable bonds . In certain embodiments , a 
cleavable moiety is selectively cleaved inside a cell or 
subcellular compartment , such as a lysosome . In certain 
embodiments , a cleavable moiety is selectively cleaved by 
endogenous enzymes , such as nucleases . 
[ 0414 ] In certain embodiments , a cleavable bond is 
selected from among : an amide , an ester , an ether , one or 
both esters of a phosphodiester , a phosphate ester , a car 
bamate , or a disulfide . In certain embodiments , a cleavable 
bond is one or both of the esters of a phosphodiester . In 
certain embodiments , a cleavable moiety comprises a phos 
phate or phosphodiester . In certain embodiments , the cleav 
able moiety is a phosphate linkage between an oligonucle 
otide and a conjugate linker or conjugate group . 
[ 0415 ] In certain embodiments , a cleavable moiety is a 
nucleoside . In certain such embodiments , the unmodified or 
modified nucleoside comprises an optionally protected het 
erocyclic base selected from a purine , substituted purine , 
pyrimidine or substituted pyrimidine . In certain embodi 
ments , a cleavable moiety is a nucleoside selected from 
uracil , thymine , cytosine , 4 - N - benzoylcytosine , 5 - methyl 
cytosine , 4 - N - benzoyl - 5 - methylcytosine , adenine , 6 - N - ben 
zoyladenine , guanine and 2 - N - isobutyrylguanine . In certain 
embodiments , a cleavable moiety is 2 ' - deoxy nucleoside that 
is attached to either the 3 ' or 5 ' - terminal nucleoside of an 
oligonucleotide by a phosphate internucleoside linkage and 
covalently attached to the conjugate linker or conjugate 
group by a phosphate or phosphorothioate linkage . In certain 
such embodiments , the cleavable moiety is 2 ' - deoxyadenos 
ine . 
[ 0416 ) Conjugate groups may be attached to either or both 
ends of an oligonucleotide and / or at any internal position . In 
certain embodiments , conjugate groups are attached to the 
2 ' - position of a nucleoside of a modified oligonucleotide . In 



US 2018 / 0312845 A1 Nov . 1 , 2018 
40 

certain embodiments , conjugate groups that are attached to 
either or both ends of an oligonucleotide are terminal 
groups . In certain such embodiments , conjugate groups or 
terminal groups are attached at the 3 ' and / or 5 ' - end of 
oligonucleotides . In certain such embodiments , conjugate 
groups ( or terminal groups ) are attached at the 3 ' - end of 
oligonucleotides . In certain embodiments , conjugate groups 
are attached near the 3 ' - end of oligonucleotides . In certain 
embodiments , conjugate groups ( or terminal groups ) are 
attached at the 5 ' - end of oligonucleotides . In certain embodi 
ments , conjugate groups are attached near the 5 ' - end of 
oligonucleotides . 
[ 0417 ] Examples of terminal groups include but are not 
limited to conjugate groups , capping groups , phosphate 
moieties , protecting groups , modified or unmodified nucleo 
sides , and two or more nucleosides that are independently 
modified or unmodified . 
[ 0418 ] In certain embodiments , a conjugate group is a 
cell - targeting moiety . In certain embodiments , a conjugate 
group , optional conjugate linker , and optional cleavable 
moiety have the general formula : 

amide , and polyethylene glycol , in any combination . In 
certain embodiments , each tether is a linear aliphatic group 
comprising one or more groups selected from alkyl , phos 
phodiester , ether , amino , oxo , and amide , in any combina 
tion . In certain embodiments , each tether is a linear aliphatic 
group comprising one or more groups selected from alkyl , 
ether , amino , oxo , and amid , in any combination . In certain 
embodiments , each tether is a linear aliphatic group com 
prising one or more groups selected from alkyl , amino , and 
oxo , in any combination . In certain embodiments , each 
tether is a linear aliphatic group comprising one or more 
groups selected from alkyl and oxo , in any combination . In 
certain embodiments , each tether is a linear aliphatic group 
comprising one or more groups selected from alkyl and 
phosphodiester , in any combination . In certain embodi 
ments , each tether comprises at least one phosphorus linking 
group or neutral linking group . In certain embodiments , each 
tether comprises a chain from about 6 to about 20 atoms in 
length . In certain embodiments , each tether comprises a 
chain from about 10 to about 18 atoms in length . In certain 
embodiments , each tether comprises about 10 atoms in chain 
length . 

[ Ligand - Tether ] n - [ Branching group ] m - [ Conjugate Linker ] ; - [ Cleavable Moiety ] k 

Cell - targeting moiety 

wherein n is from 1 to about 3 , m is O when n is 1 , m is 1 
when n is 2 or greater , j is 1 or 0 , and k is 1 or 0 . 
[ 0419 ] In certain embodiments , n is 1 , j is 1 and k is 0 . In 
certain embodiments , n is 1 , j is O and k is 1 . In certain 
embodiments , n is 1 , j is 1 and k is 1 . In certain embodi 
ments , n is 2 , j is 1 and k is 0 . In certain embodiments , n is 
2 , j is O and k is 1 . In certain embodiments , n is 2 , j is 1 and 
k is 1 . In certain embodiments , n is 3 , j is 1 and k is 0 . In 
certain embodiments , n is 3 , j is O and k is 1 . In certain 
embodiments , n is 3 , j is 1 and k is 1 . 
( 0420 ] In certain embodiments , conjugate groups com 
prise cell - targeting moieties that have at least one tethered 
ligand . In certain embodiments , cell - targeting moieties com 
prise two tethered ligands covalently attached to a branching 
group . In certain embodiments , cell - targeting moieties com 
prise three tethered ligands covalently attached to a branch 
ing group . 
[ 0421 ] In certain embodiments , the cell - targeting moiety 
comprises a branching group comprising one or more groups 
selected from alkyl , amino , oxo , amide , disulfide , polyeth 
ylene glycol , ether , thioether and hydroxylamino groups . In 
certain embodiments , the branching group comprises a 
branched aliphatic group comprising groups selected from 
alkyl , amino , oxo , amide , disulfide , polyethylene glycol , 
ether , thioether and hydroxylamino groups . In certain such 
embodiments , the branched aliphatic group comprises 
groups selected from alkyl , amino , oxo , amide and ether 
groups . In certain such embodiments , the branched aliphatic 
group comprises groups selected from alkyl , amino and 
ether groups . In certain such embodiments , the branched 
aliphatic group comprises groups selected from alkyl and 
ether groups . In certain embodiments , the branching group 
comprises a mono or polycyclic ring system . 
[ 0422 ] In certain embodiments , each tether of a cell 
targeting moiety comprises one or more groups selected 
from alkyl , substituted alkyl , ether , thioether , disulfide , 
amino , oxo , amide , phosphodiester , and polyethylene gly 
col , in any combination . In certain embodiments , each tether 
is a linear aliphatic group comprising one or more groups 
selected from alkyl , ether , thioether , disulfide , amino , oxo , 

[ 0423 ] In certain embodiments , each ligand of a cell 
targeting moiety has an affinity for at least one type of 
receptor on a target cell . In certain embodiments , each ligand 
has an affinity for at least one type of receptor on the surface 
of a mammalian liver cell . In certain embodiments , each 
ligand has an affinity for the hepatic asialoglycoprotein 
receptor ( ASGP - R ) . In certain embodiments , each ligand is 
a carbohydrate . In certain embodiments , each ligand is , 
independently selected from galactose , N - acetyl galac 
toseamine ( GalNAc ) , mannose , glucose , glucoseamine and 
fucose . In certain embodiments , each ligand is N - acetyl 
galactoseamine ( GalNAc ) . In certain embodiments , the cell 
targeting moiety comprises 3 GalNAc ligands . In certain 
embodiments , the cell - targeting moiety comprises 2 Gal 
NAC ligands . In certain embodiments , the cell - targeting 
moiety comprises 1 GalNAc ligand . 
[ 0424 ] In certain embodiments , each ligand of a cell 
targeting moiety is a carbohydrate , carbohydrate derivative , 
modified carbohydrate , polysaccharide , modified polysac 
charide , or polysaccharide derivative . In certain such 
embodiments , the conjugate group comprises a carbohydrate 
cluster ( see , e . g . , Maier et al . , “ Synthesis of Antisense 
Oligonucleotides Conjugated to a Multivalent Carbohydrate 
Cluster for Cellular Targeting , ” Bioconjugate Chemistry , 
2003 , 14 , 18 - 29 , or Rensen et al . , “ Design and Synthesis of 
Novel N - Acetylgalactosamine - Terminated Glycolipids for 
Targeting of Lipoproteins to the Hepatic Asiaglycoprotein 
Receptor , ” J . Med . Chem . 2004 , 47 , 5798 - 5808 , which are 
incorporated herein by reference in their entirety ) . In certain 
such embodiments , each ligand is an amino sugar or a thio 
sugar . For example , amino sugars may be selected from any 
number of compounds known in the art , such as sialic acid , 
a - D - galactosamine , muramic acid , 2 - deoxy - 2 - methyl 
amino - L - glucopyranose , 4 , 6 - dideoxy - 4 - formamido - 2 , 3 - di 
O - methyl - D - mannopyranose , 2 - deoxy - 2 - sulfoamino - D - glu 
copyranose and N - sulfo - D - glucosamine , and N - glycoloyl 
A - neuraminic acid . For example , thio sugars may be selected 
from 5 - Thio - ß - D - glucopyranose , methyl 2 , 3 , 4 - tri - O - acetyl 
1 - thio - 6 - O - trityl - a - D - glucopyranoside , 4 - thio - B - D - galacto 
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pyranose , and ethyl 3 , 4 , 6 , 7 - tetra - O - acetyl - 2 - deoxy - 1 , 5 
dithio - a - D - g / uco - heptopyranoside . 
[ 0425 ] In certain embodiments , conjugate groups com 
prise a cell - targeting moiety having the formula : 

[ 0426 ] In certain embodiments , conjugate groups com 
prise a cell - targeting moiety having the formula : 
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[ 0427 ] In certain embodiments , conjugate groups com 
prise a cell - targeting moiety having the formula : 
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[ 0428 ] In certain embodiments , antisense compounds and 
oligomeric compounds comprise a conjugate group and 
conjugate linker described herein as “ LICA - 1 ” . LICA - 1 has 
the formula : 
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[ 0429 ] In certain embodiments , antisense compounds and 
oligomeric compounds comprising LICA - 1 have the for 
mula : 

1995 , 38 , 1538 - 1546 ; Valentijn et al . , Tetrahedron , 1997 , 53 , 
759 - 770 ; Kim et al . , Tetrahedron Lett , 1997 , 38 , 3487 - 3490 ; 
Lee et al . , Bioconjug Chem , 1997 , 8 , 762 - 765 ; Kato et al . , 

Oligo 
Ligand Cleavable moiety 

HO OH HO — P = 0 Tether 

HO 

AcHN NH 

HO OH 

AcHN ACHN Conjugate 
linker ?? ?? 

HN HO 
AcHN Branching group 

Cell targeting moiety 

[ 0430 ] wherein oligo is an oligonucleotide . 
[ 0431 ] Representative United States patents , United States 
patent application publications , international patent applica 
tion publications , and other publications that teach the 
preparation of certain of the above noted conjugate groups , 
oligomeric compounds and antisense compounds compris 
ing conjugate groups , tethers , conjugate linkers , branching 
groups , ligands , cleavable moieties as well as other modi 
fications include without limitation , U . S . Pat . No . 5 , 994 , 517 , 
U . S . Pat . No . 6 , 300 , 319 , U . S . Pat . No . 6 , 660 , 720 , U . S . Pat . 
No . 6 , 906 , 182 , U . S . Pat . No . 7 , 262 , 177 , U . S . Pat . No . 
7 , 491 , 805 , U . S . Pat . No . 8 , 106 , 022 , U . S . Pat . No . 7 , 723 , 509 , 
US 2006 / 0148740 , US 2011 / 0123520 , WO 2013 / 033230 
and WO 2012 / 037254 , Biessen et al . , J . Med . Chem . 1995 , 
38 , 1846 - 1852 , Lee et al . , Bioorganic & Medicinal Chem 
istry 2011 , 19 , 2494 - 2500 , Rensen et al . , J . Biol . Chem . 
2001 , 276 , 37577 - 37584 , Rensen et al . , J . Med . Chem . 2004 , 
47 , 5798 - 5808 , Sliedregt et al . , J . Med . Chem . 1999 , 42 , 
609 - 618 , and Valentijn et al . , Tetrahedron , 1997 , 53 , 759 
770 , each of which is incorporated by reference herein in its 
entirety . 
[ 0432 ] In certain embodiments , antisense compounds and 
oligomeric compounds comprise modified oligonucleotides 
comprising a gapmer or fully modified motif and a conjugate 
group comprising at least one , two , or three GalNAc ligands . 
In certain embodiments antisense compounds and oligo 
meric compounds comprise a conjugate group found in any 
of the following references : Lee , Carbohydr Res , 1978 , 67 , 
509 - 514 ; Connolly et al . , J Biol Chem , 1982 , 257 , 939 - 945 ; 
Pavia et al . , Int J Pep Protein Res , 1983 , 22 , 539 - 548 ; Lee 
et al . , Biochem , 1984 , 23 , 4255 - 4261 ; Lee et al . , Glycocon - 
jugate J , 1987 , 4 , 317 - 328 ; Toyokuni et al . , Tetrahedron 
Lett , 1990 , 31 , 2673 - 2676 ; Biessen et al . , J Med Chem , 

Glycobiol , 2001 , 11 , 821 - 829 ; Rensen et al . , J Biol Chem , 
2001 , 276 , 37577 - 37584 ; Lee et al . , Methods Enzymol , 
2003 , 362 , 38 - 43 ; Westerlind et al . , Glycoconj J , 2004 , 21 , 
227 - 241 ; Lee et al . , Bioorg Med Chem Lett , 2006 , 16 ( 19 ) , 
5132 - 5135 ; Maierhofer et al . , Bioorg Med Chem , 2007 , 15 , 
7661 - 7676 ; Khorev et al . , Bioorg Med Chem , 2008 , 16 , 
5216 - 5231 ; Lee et al . , Bioorg Med Chem , 2011 , 19 , 2494 
2500 ; Kornilova et al . , Analyt Biochem , 2012 , 425 , 43 - 46 ; 
Pujol et al . , Angew Chemie Int Ed Engl , 2012 , 51 , 7445 
7448 ; Biessen et al . , J Med Chem , 1995 , 38 , 1846 - 1852 ; 
Sliedregt et al . , J Med Chem , 1999 , 42 , 609 - 618 ; Rensen et 
al . , J Med Chem , 2004 , 47 , 5798 - 5808 ; Rensen et al . , 
Arterioscler Thromb Vasc Biol , 2006 , 26 , 169 - 175 ; van 
Rossenberg et al . , Gene Ther , 2004 , 11 , 457 - 464 ; Sato et al . , 
J Am Chem Soc , 2004 , 126 , 14013 - 14022 ; Lee et al . , J Org 
Chem , 2012 , 77 , 7564 - 7571 ; Biessen et al . , FASEB J , 2000 , 
14 , 1784 - 1792 ; Rajur et al . , Bioconjug Chem , 1997 , 8 , 
935 - 940 ; Duff et al . , Methods Enzymol , 2000 , 313 , 297 - 321 ; 
Maier et al . , Bioconjug Chem , 2003 , 14 , 18 - 29 ; Jayaprakash 
et al . , Org Lett , 2010 , 12 , 5410 - 5413 ; Manoharan , Antisense 
Nucleic Acid Drug Dev , 2002 , 12 , 103 - 128 ; Merwin et al . , 
Bioconjug Chem , 1994 , 5 , 612 - 620 ; Tomiya et al . , Bioorg 
Med Chem , 2013 , 21 , 5275 - 5281 ; International applications 
WO1998 / 013381 ; WO2011 / 038356 ; WO1997 / 046098 ; 
WO2008 / 098788 ; WO2004 / 101619 ; WO2012 / 037254 ; 
WO2011 / 120053 ; WO2011 / 100131 ; WO2011 / 163121 ; 
WO2012 / 177947 ; WO2013 / 033230 ; WO2013 / 075035 ; 
WO2012 / 083185 ; WO2012 / 083046 ; WO2009 / 082607 ; 
WO2009 / 134487 ; WO2010 / 144740 ; WO2010 / 148013 ; 
WO1997 / 020563 ; WO2010 / 088537 ; WO2002 / 043771 ; 
WO2010 / 129709 ; WO2012 / 068187 ; WO2009 / 126933 ; 
WO2004 / 024757 ; WO2010 / 054406 ; WO2012 / 089352 ; 
WO2012 / 089602 ; WO2013 / 166121 ; WO2013 / 165816 ; 



US 2018 / 0312845 A1 Nov . 1 , 2018 
43 

U . S . Pat . Nos . 4 , 751 , 219 ; 8 , 552 , 163 ; 6 , 908 , 903 ; 7 , 262 , 177 ; 
5 , 994 , 517 ; 6 , 300 , 319 ; 8 , 106 , 022 ; 7 , 491 , 805 ; 7 , 491 , 805 ; 
7 , 582 , 744 ; 8 , 137 , 695 ; 6 , 383 , 812 ; 6 , 525 , 031 ; 6 , 660 , 720 ; 
7 , 723 , 509 ; 8 , 541 , 548 ; 8 , 344 , 125 ; 8 , 313 , 772 ; 8 , 349 , 308 ; 
8 , 450 , 467 ; 8 , 501 , 930 ; 8 , 158 , 601 ; 7 , 262 , 177 ; 6 , 906 , 182 ; 
6 , 620 , 916 ; 8 , 435 , 491 ; 8 , 404 , 862 ; 7 , 851 , 615 ; Published U . S . 
Patent Application Publications US2011 / 0097264 ; US2011 / 
0097265 ; US2013 / 0004427 ; US2005 / 0164235 ; US2006 / 
0148740 ; US2008 / 0281044 ; US2010 / 0240730 ; US2003 / 
0119724 ; US2006 / 0183886 ; US2008 / 0206869 ; US2011 / 
0269814 ; US2009 / 0286973 ; US2011 / 0207799 ; US2012 / 
0136042 ; US2012 / 0165393 ; US2008 / 0281041 ; US2009 / 
0203135 ; US2012 / 0035115 ; US2012 / 0095075 ; US2012 / 
0101148 ; US2012 / 0128760 ; US2012 / 0157509 ; US2012 / 
0230938 ; US2013 / 0109817 ; US2013 / 0121954 ; US2013 / 
0178512 ; US2013 / 0236968 ; US2011 / 0123520 ; US2003 / 
0077829 ; US2008 / 0108801 ; and US2009 / 0203132 ; each of 
which is incorporated by reference in its entirety . 
[ 0433 ] In certain embodiments , a modified oligonucle 
otide targeting DGAT2 described herein further comprises a 
GalNAc conjugate group . In certain embodiments , the Gal 
NAc conjugate group is 5 ' - Trishexylamino - ( THA ) - C6 Gal 
NAcz . In certain embodiments , the 5 ' - Trishexylamino 
( THA ) - C6 GalNAcz conjugate has the formula 

embodiments , a pharmaceutical composition comprises one 
or more antisense compound and sterile water . In certain 
embodiments , a pharmaceutical composition consists of one 
antisense compound and sterile water . In certain embodi 
ments , the sterile water is pharmaceutical grade water . In 
certain embodiments , a pharmaceutical composition com 
prises one or more antisense compound and phosphate 
buffered saline ( PBS ) . In certain embodiments , a pharma 
ceutical composition consists of one or more antisense 
compound and sterile PBS . In certain embodiments , the 
sterile PBS is pharmaceutical grade PBS . Compositions and 
methods for the formulation of pharmaceutical compositions 
are dependent upon a number of criteria , including , but not 
limited to , route of administration , extent of disease , or dose 
to be administered . 
[ 0436 ] An antisense compound targeted to DGAT2 
nucleic acid can be utilized in pharmaceutical compositions 
by combining the antisense compound with a suitable phar 
maceutically acceptable diluent or carrier . In certain 
embodiments , a pharmaceutically acceptable diluent is 
water , such as sterile water suitable for injection . Accord 
ingly , in one embodiment , employed in the methods 
described herein is a pharmaceutical composition compris 
ing an antisense compound targeted to DGAT2 nucleic acid 

OH 
HOL 
HO NH 

AcHN ACHIN 
OH 

HO 

HO N 

ACHIN AcHN 
OH 

HO 

0 HO NH 
ACHN 

[ 0434 ] In certain embodiments , the modified oligonucle 
otide is linked to the 5 ' - Trishexylamino - ( THA ) - C6 GalNAcz 
conjugate by a cleavable moiety . In certain embodiments , 
the cleavable moiety is a phosphate group . 

Compositions and Methods for Formulating Pharmaceutical 
Compositions 

[ 0435 ] In certain embodiments , the present invention pro 
vides pharmaceutical compositions comprising one or more 
antisense compound or a salt thereof . In certain such 
embodiments , the pharmaceutical composition comprises a 
suitable pharmaceutically acceptable diluent or carrier . In 
certain embodiments , a pharmaceutical composition com 
prises a sterile saline solution and one or more antisense 
compound . In certain embodiments , such pharmaceutical 
composition consists of a sterile saline solution and one or 
more antisense compound . In certain embodiments , the 
sterile saline is pharmaceutical grade saline . In certain 

and a pharmaceutically acceptable diluent . In certain 
embodiments , the pharmaceutically acceptable diluent is 
water . In certain embodiments , the antisense compound is an 
antisense oligonucleotide provided herein . 
[ 0437 ] Pharmaceutical compositions comprising antisense 
compounds encompass any pharmaceutically acceptable 
salts , esters , or salts of such esters , or any other oligonucle 
otide which , upon administration to an animal , including a 
human , is capable of providing ( directly or indirectly ) the 
biologically active metabolite or residue thereof . Accord 
ingly , for example , the disclosure is also drawn to pharma 
ceutically acceptable salts of antisense compounds , prod 
rugs , pharmaceutically acceptable salts of such prodrugs , 
and other bioequivalents . Suitable pharmaceutically accept 
able salts include , but are not limited to , sodium and 
potassium salts . 

[ 0438 ] A prodrug can include the incorporation of addi 
tional nucleosides at one or both ends of an antisense 
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compound which are cleaved by endogenous nucleases 
within the body , to form the active antisense compound . 
[ 0439 ] In certain embodiments , the compounds or com 
positions further comprise a pharmaceutically acceptable 
carrier or diluent . 

effects and no changes in routine laboratory parameters . ISIS 
484137 reduced the expression of hepatic DGAT2 by about 
70 % . 
[ 0445 ] . The findings observed in mice and monkey toxi 
cology studies following 13 - weeks of ISIS 484137 treatment 
were , in general , non - specific class effects that are typical for 
2 ' - MOE ASOs . There was no drug - related mortality or 
changes in clinical signs up to the highest doses tested ( 100 
mg / kg in mice and 40 mg / kg in monkeys ) . There were no 
toxicologically significant findings at doses up to 12 mg / kg / 
wk for 13 weeks in the mouse and monkey studies , and 
therefore there is sufficient therapeutic margin to support the 
safe clinical use of ISIS 484137 at the proposed clinical 
doses and regimen . 
[ 0446 ] The pharmacokinetic results confirm continuous 
and dose - dependent exposure to ISIS 484137 in the 13 - week 
mouse and monkey studies . Pharmacokinetics observed in 
monkeys for antisense oligonucleotides typically well pre 
dict the observed plasma ( and expected tissue ) exposure 
levels in humans on the basis of mg / kg equivalent doses 
( Geary et al . 2003 ; 31 : 1419 - 1428 ; Yu et al . Drug Metab 
Dispos 2007 ; 35 : 460 - 468 ) . 
[ 0447 ] Thus , reduction of DGAT2 expression with ISIS 
484137 provides a mechanism to reduce hepatic steatosis , 
thereby potentially attenuating subsequent inflammation and 
fibrosis . This mechanism of action could offer an attractive 
treatment option for patients who have significant hepatic 
steatosis associated with NAFLD and NASH . 

Certain Compounds 
[ 0440 ] In vitro screens in human HepG2 cells were per 
formed with about 5 , 000 antisense oligonucleotides that 
exhibited 100 % complementarity to a human DGAT2 gene 
sequence . The new compounds were compared with previ 
ously designed compounds , which have been previously 
determined to be some of the most potent antisense com 
pounds in vitro ( see , e . g . published PCT application WO 
2005 / 019418 ) . From these in vitro screens , several antisense 
oligonucleotides that exhibited the greatest potency in 
reducing the expression of human DGAT2 mRNA were 
selected for in vivo tolerability assays . 
[ 0441 ] The selected oligonucleotides were tested for tol 
erability in a CD1 mouse model , as well as a Sprague 
Dawley rat model . In these models , body weights and organ 
weights , liver function markers ( such as alanine transami 
nase , aspartate transaminase , and bilirubin ) , and kidney 
function markers ( such as BUN and creatinine ) were mea 
sured . 
[ 0442 ] Final evaluation of all studies ( Examples 1 - 15 ) led 
to the selection of eight oligonucleotids having a nuclebase 
sequence of SEQ ID NO : 1371 ( ISIS 484085 ) , SEQ ID NO : 
1415 ( ISIS 484129 ) , SEQ ID NO : 1423 ( ISIS484137 ) , SEQ 
ID NO : 1844 ( ISIS 495576 ) , SEQ ID NO : 2959 ( ISIS 
501861 ) , SEQ ID NO : 3292 ( ISIS 502194 ) , SEQ ID NO : 
4198 ( ISIS 525443 ) , and SEQ ID NO : 4373 ( ISIS 525612 ) . 
The compounds are complementary to the regions 23242 
23261 , 26630 - 26649 , 26778 - 26797 , 15251 - 15270 , 28026 
28045 , 35436 - 35455 , 10820 - 10836 , and 23246 - 23262 . In 
certain embodiments , the compounds targeting the listed 
regions , as further described herein , comprise a modified 
oligonucleotide having some nucleobase portion of the 
sequence recited in the SEQ ID Nos , as further described 
herein . In certain embodiments , the compounds targeting the 
listed regions or having a nucleobase portion of a sequence 
recited in the listed SEQ ID Nos can be of various lengths , 
as further described herein , and can have one of various 
motifs , as further described herein . In certain embodiments , 
a compound targeting a region or having a nucleobase 
portion of a sequence in the listed SEQ ID Nos has the 
specific length and motif , as indicated by the ISIS Nos : 
484085 , 484129 , 484137 , 495576 , 501861 , 502194 , 525443 , 
and 525612 . 
( 0443 ] These eight compounds were tested for activity , 
pharmacokinetic profile and tolerability in cynomolgus 
monkeys ( Example 16 ) . Specifically , ISIS 484137 was 
found to be potent and the most tolerable in this monkey 
study . Further evaluation of ISIS 484137 in a separate 
monkey study ( Example 17 ) confirmed this finding . 
[ 0444 ] The nucleotide sequence of ISIS 484137 is fully 
homologous to the rhesus monkey DGAT2 mRNA tran 
script . The cynomolgus monkey is regarded as a relevant 
preclinical safety model system for oligonucleotide thera 
peutics and the demonstrated pharmacologic activity of ISIS 
484137 in this species makes it an appropriate species for 
safety assessment . General toxicology studies were con 
ducted with ISIS 484137 in monkeys for 13 weeks of 
treatment and it was well tolerated with no overt adverse 

Examples 
[ 0448 ] The Examples below describe the screening pro 
cess to identify the lead compounds targeted to DGAT2 . Out 
of about 5 , 000 antisense oligonucleotides screened , ISIS 
484085 , ISIS 484129 , ISIS 484137 , ISIS 495576 , ISIS 
501861 , ISIS 502194 , ISIS 525443 , and ISIS 525612 
emerged as the top lead compounds . In particular , ISIS 
484137 exhibited the best combination of properties in terms 
of potency and tolerability for DGAT2 out of about 5 , 000 
antisense oligonucleotides . 

Non - Limiting Disclosure and Incorporation by Reference 
[ 0449 ] Although the sequence listing accompanying this 
filing identifies each sequence as either “ RNA ” or “ DNA ” as 
required , in reality , those sequences may be modified with 
any combination of chemical modifications . One of skill in 
the art will readily appreciate that such designation as 
“ RNA ” or “ DNA ” to describe modified oligonucleotides is , 
in certain instances , arbitrary . For example , an oligonucle 
otide comprising a nucleoside comprising a 2 - OH sugar 
moiety and a thymine base could be described as a DNA 
having a modified sugar ( 2 ' - OH for the natural 2 ' - H of DNA ) 
or as an RNA having a modified base ( thymine ( methylated 
uracil ) for natural uracil of RNA ) . 
[ 0450 ] Accordingly , nucleic acid sequences provided 
herein , including , but not limited to those in the sequence 
listing , are intended to encompass nucleic acids containing 
any combination of natural or modified RNA and / or DNA , 
including , but not limited to such nucleic acids having 
modified nucleobases . By way of further example and 
without limitation , an oligonucleotide having the nucleobase 
sequence “ ATCGATCG ” encompasses any oligonucleotides 
having such nucleobase sequence , whether modified or 
unmodified , including , but not limited to , such compounds 
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comprising RNA bases , such as those having sequence 
" AUCGAUCG ” and those having some DNA bases and 
some RNA bases such as “ AUCGATCG ” . 
[ 0451 ] While certain compounds , compositions and meth 
ods described herein have been described with specificity in 
accordance with certain embodiments , the following 
examples serve only to illustrate the compounds described 
herein and are not intended to limit the same . Each of the 
references recited in the present application is incorporated 
herein by reference in its entirety . 

Example 1 : Antisense Inhibition of Human 
Diacylglycerol Acyltransferase 2 in HepG2 Cells 

by MOE Gapmers 

[ 0452 ] Antisense oligonucleotides were designed target 
ing a diacylglycerol acyltransferase 2 ( DGAT2 ) nucleic acid 
and were tested for their effects on DGAT2 mRNA in vitro . 
The antisense oligonucleotides were tested in a series of 
experiments that had similar culture conditions . The results 
for each experiment are presented in separate tables shown 
below . Cultured HepG2 cells at a density of 10 , 000 cells per 
well were transfected using Lipofectin reagent with 120 nM 
antisense oligonucleotide . After a treatment period of 
approximately 24 hours , RNA was isolated from the cells 
and DGAT2 mRNA levels were measured by quantitative 
real - time PCR . Human primer probe set RTS2367 ( forward 
sequence GGCCTCCCGGAGACTGA , designated herein 
as SEQ ID NO : 4 ; reverse sequence AAGTGATTTGCA 
GCTGGTTCCT , designated herein as SEQ ID NO : 5 ; probe 
sequence AGGTGAACTGAGCCAGCCTTCGGG , desig 
nated herein as SEQ ID NO : 6 ) was used to measure mRNA 
levels . DGAT2 mRNA levels were adjusted according to 

total RNA content , as measured by RIBOGREEN® . Results 
are presented as percent inhibition of DGAT2 , relative to 
untreated control cells . 
[ 0453 ] ISIS oligonucleotides from an earlier published 
application , WO 2005 / 019418 , were also included in this 
assay . These ISIS oligonucleotides are ISIS 217312 - 217322 , 
ISIS 217324 , ISIS 217325 , ISIS 217328 , ISIS 217333 , ISIS 
217336 - 217339 , ISIS 217341 - 217343 , ISIS 217346 
217348 , ISIS 217353 - 217355 , ISIS 334177 , ISIS 366710 , 
ISIS 366714 , ISIS 366722 , ISIS 366728 , ISIS 366730 , ISIS 
366741 , ISIS 366746 , ISIS 369220 , ISIS 369221 , ISIS 
369255 , ISIS 370727 , ISIS 370747 , ISIS 370784 . 
[ 0454 ] The newly designed chimeric antisense oligonucle 
otides in the Tables below were designed as 5 - 10 - 5 MOE 
gapmers . The gapmers are 20 nucleosides in length , wherein 
the central gap segment comprises of ten 2 ' - deoxynucleo 
sides and is flanked by wing segments on the 5 ' direction and 
the 3 ' direction comprising five nucleosides each . Each 
nucleoside in the 5 ' wing segment and each nucleoside in the 
3 ' wing segment has a 2 ' - MOE modification . The inter 
nucleoside linkages throughout each gapmer are phospho 
rothioate ( P = S ) linkages . All cytosine residues throughout 
each gapmer are 5 - methylcytosines . “ Start site ” indicates the 
5 ' - most nucleoside to which the gapmer is targeted in the 
human gene sequence . “ Stop site ” indicates the 3 ' - most 
nucleoside to which the gapmer is targeted in the human 
gene sequence . Each gapmer listed in the Tables below is 
targeted to either the human DGAT2 mRNA , designated 
herein as SEQ ID NO : 1 ( RefSeq No . NM _ 032564 . 3 ) or the 
human DGAT2 genomic sequence , designated herein as 
SEQ ID NO : 2 ( RefSeq No . NT _ 033927 . 5 truncated from 
nucleotides 5669186 to 5712008 ) . “ n / a ' indicates that the 
antisense oligonucleotide does not target that particular gene 
sequence with 100 % complementarity . 

TABLE 1 
Inhibition of DGAT2 mRNA by 5 - 10 - 5 MOE 
qapmers targeting SEO ID NO : 1 and 2 

SEQ 
ID 

SEO 
ID 

NO : 1 
Start 
Site 

SEQ SEQ 
IDID 

NO : 2 NO : 2 SEQ 
Start Stop ID 
Site Site NO 

NO : 1 
Stop 
Site Sequence 

ISIS 
NO inhibition 

381726 278 297 CGCAGGACCCCGGAGTAGGC 75 98999918 38 

217312 668 687 TGGATGGGAAAGTAGTCTCG 31600 31619 16 

411887 669 688 CTGGATGGGAAAGTAGTCTC 31601 31620 50 

411888 670 689 GCTGGATGGGAAAGTAGTCT n / a n / a 51 
411889 671 690 AGCTGGATGGGAAAGTAGTC 31 n / a n / a 
411890 672 691 CAGCTGGATGGGAAAGTAGT 21 n / a n / a 53 

217313 673 692 CCAGCTGGATGGGAAAGTAG 4 n / a 
411891 674 693 ACCAGCTGGATGGGAAAGTA 21 n / a 54 

380109 675 694 CACCAGCTGGATGGGAAAGT n / a 
n / a 411892 676 695 TCACCAGCTGGATGGGAAAG 

411893 677 696 TTCACCAGCTGGATGGGAAA 26 n / a n / a 
217314 678 697 CTTCACCAGCTGGATGGGAA 36 n / a n / a 18 
369219 679 698 TCTTCACCAGCTGGATGGGA 50 n / a n / a 32 
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TABLE 1 - continued 
Inhibition of DGAT2 MRNA by 5 - 10 - 5 MOE 
qapmers targeting SEO ID NO : 1 and 2 

SEQ SEO 
IDID 

NO : 1 NO : 1 
ISIS Start Stop 
NO Site Site Sequence 

SEQ SEQ 
ID ID 

NO : 2 NO : 2 SEO 
Start Stop ID 
Site Site NO inhibition 

411894 680 699 GTCTTCACCAGCTGGATGGG 42 n / a n / a 57 
411895 681 700 TGTCTTCACCAGCTGGATGG 55 n / a n / a 
411896 682 701 GTGTCTTCACCAGCTGGATG 49 n / a n / a 59 

217315 683 702 TGTGTCTTCACCAGCTGGAT n / a 0 

380110 684 703 GTGTGTCTTCACCAGCTGGA n / a 0 

411897 685 704 TGTGTGTCTTCACCAGCTGG n / a n / a 60 0 

411873 686 705 TTGTGTGTCTTCACCAGCTG 37214 37233 46 0 

411898 687 706 GTTGTGTGTCTTCACCAGCT 54 37215 37234 61 

217316 688 707 GGTTGTGTGTCTTCACCAGC 64 37216 37235 20 
381727 689 708 AGGTTGTGTGTCTTCACCAG 59 37217 37236 39 

411899 690 709 CAGGTTGTGTGTCTTCACCA o 37218 37237 62 
411874 691 710 GCAGGTTGTGTGTCTTCACC 65 37219 37238 47 

411900 692 711 AGCAGGTTGTGTGTCTTCAC 55 37220 37239 63 
217317 693 712 CAGCAGGTTGTGTGTCTTCA 37221 37240 21 

381728 694 713 TCAGCAGGTTGTGTGTCTTC 56 37222 37241 40 
411901 695 714 GTCAGCAGGTTGTGTGTCTT 64 37223 37242 64 
411875 696 715 GGTCAGCAGGTTGTGTGTCT 37224 37243 48 

411902 697 716 TGGTCAGCAGGTTGTGTGTC 55 37225 37244 65 
217318 698 717 GTGGTCAGCAGGTTGTGTGT 37226 37245 22 

369220 699 718 GGTGGTCAGCAGGTTGTGTG 37227 37246 33 N 

411903 700 719 TGGTGGTCAGCAGGTTGTGT 37228 37247 66 o 

411904 701 720 CTGGTGGTCAGCAGGTTGTG 37229 37248 67 o 

411905 702 721 CCTGGTGGTCAGCAGGTTGT 64 37230 37249 68 
217319 703 722 TCCTGGTGGTCAGCAGGTTG 58 37231 37250 23 
381729 704 723 TTCCTGGTGGTCAGCAGGTT 37232 37251 41 o 

411906 705 724 GTTCCTGGTGGTCAGCAGGT 37233 37252 69 o 

411907 706 725 AGTTCCTGGTGGTCAGCAGG 58 37234 37253 70 

411908 707 726 TAGTTCCTGGTGGTCAGCAG 37235 37254 71 
217320 708 727 ATAGTTCCTGGTGGTCAGCA 37236 37255 24 . 
381730 709 728 TATAGTTCCTGGTGGTCAGC 37237 37256 42 o 

411909 710 729 ATATAGTTCCTGGTGGTCAG 53 37238 37257 72 
411876 711 730 GATATAGTTCCTGGTGGTCA 57 37239 37258 49 

411910 712 731 AGATATAGTTCCTGGTGGTC 56 37240 37259 73 
217321 713 732 AAGATATAGTTCCTGGTGGT 41 37241 37260 25 



US 2018 / 0312845 A1 Nov . 1 , 2018 
47 

TABLE 1 - continued 

Inhibition of DGAT2 MRNA by 5 - 10 - 5 MOE 
gapmers targeting SEQ ID NO : 1 and 2 

SEQ SEQ 
IDID 

NO : 1 NO : 1 
ISIS Start Stop 
NO Site Site Sequence 

SEQ SEQ 
ID ID 

NO : 2 NO : 2 SEQ 
Start Stop ID 
Site Site NO inhibition 

381731 714 733 AAAGATATAGTTCCTGGTGG 54 37242 37261 43 

411911 715 734 CAAAGATATAGTTCCTGGTG 61 37243 37262 74 

411912 716 735 CCAAAGATATAGTTCCTGGT 66 37244 3726375 
411913 717 736 TCCAAAGATATAGTTCCTGG 37245 37264 76 

217322 718 737 ATCCAAAGATATAGTTCCTG 39 37246 37265 26 

369221 719 738 TATCCAAAGATATAGTTCCT 13 37247 37266 34 

411914 720 739 GTATCCAAAGATATAGTTCC 8 37248 37267 77 

411915 721 740 GGTATCCAAAGATATAGTTC 43 37249 37268 78 

411916 722 741 TGGTATCCAAAGATATAGTT 42 37250 37269 79 

217324 752 771 AAGGCACCCAGGCCCATGAT 46 37280 37299 27 

381732 753 772 GAAGGCACCCAGGCCCATGA 38 37281 37300 44 

380114 754 773 AGAAGGCACCCAGGCCCATG 38 37282 37301 37 

411917 755 774 CAGAAGGCACCCAGGCCCAT 33 37283 37302 80 
217325 875 894 CCTCCAGACATCAGGTACTC 29 37403 37422 28 

217333 992 1011 TTGCCAGGCATGGAGCTCAG 37 38145 38164 29 

381733 993 1012 CTTGCCAGGCATGGAGCTCA 38146 38165 45 

411918 994 1013 TCTTGCCAGGCATGGAGCTC 47 38147 38166 81 

411919 995 1014 TTCTTGCCAGGCATGGAGCT 54 38148 38167 82 

217336 1139 1158 TGGACCCATCGGCCCCAGGA 52 39186 39205 30 

411920 1140 1159 CTGGACCCATCGGCCCCAGG 41 39187 39206 83 

411921 1141 1160 TCTGGACCCATCGGCCCCAG 39188 39207 84 

411922 1142 1161 TTCTGGACCCATCGGCCCCA 27 39189 39208 85 

411923 1143 1162 CTTCTGGACCCATCGGCCCC 30 39190 39209 86 

217337 1144 1163 TCTTCTGGACCCATCGGCCC 37 39191 39210 31 

411924 1145 1164 TTCTTCTGGACCCATCGGCC 44 39192 39211 87 

411925 1146 1165 CTTCTTCTGGACCCATCGGC 27 39193 39212 88 

411926 1147 1166 ACTTCTTCTGGACCCATCGG 28 39194 39213 89 

411927 1148 1167 AACTTCTTCTGGACCCATCG 28 39195 39214 90 
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TABLE 2 

Inhibition of DGAT2 MRNA by 5 - 10 - 5 MOE 
qapmers targeting SEO ID NO : 1 and 2 

SEQ SEO 
IDID 

NO : 1 NO : 1 
ISIS Start Stop 
NO Site Site Sequence 

SEQ SEQ 
ID ID 

NO : 2 NO : 2 SEQ 
Start Stop ID 
Site Site NO inhibition 

217338 1149 1168 GAACTTCTTCTGGACCCATC 19 39196 39215 91 
411928 1150 1169 GGAACTTCTTCTGGACCCAT 36 39197 39216 104 

411929 1151 1170 TGGAACTTCTTCTGGACCCA 43 39198 39217 105 

411930 1152 1171 CTGGAACTTCTTCTGGACCC 39199 39218 106 
411931 1153 1172 TCTGGAACTTCTTCTGGACC 
217339 1154 1173 TTCTGGAACTTCTTCTGGAC 37 

39200 39219 107 
39201 39220 92 
39273 39292 93 217341 1226 1245 GGCACCAGCCCCCAGGTGTC 30 

411932 1227 1246 GGGCACCAGCCCCCAGGTGT 34 39274 39293 108 

411933 1228 1247 AGGGCACCAGCCCCCAGGTG 39275 39294 109 
411934 1229 1248 TAGGGCACCAGCCCCCAGGT 39276 39295 110 
411935 1230 1249 GTAGGGCACCAGCCCCCAGG 39277 39296 111 
217342 1231 1250 AGTAGGGCACCAGCCCCCAG 39278 39297 94 

411936 1232 1251 GAGTAGGGCACCAGCCCCCA 39279 39298 112 
411937 1233 1252 GGAGTAGGGCACCAGCCCCC 17 39280 39299 113 

411938 1234 1253 TGGAGTAGGGCACCAGCCCC 28 39281 39300 114 

411939 1235 1254 TTGGAGTAGGGCACCAGCCC 39282 39301 115 
217343 1236 1255 CTTGGAGTAGGGCACCAGCC ??? 39283 39302 95 

39284 39303 116 411940 1237 1256 GCTTGGAGTAGGGCACCAGC 45 

411941 1238 1257 GGCTTGGAGTAGGGCACCAG 56 39285 39304 117 

366741 1245 1264 GGTGATGGGCTTGGAGTAGG 36 39292 39311 102 

411942 1246 1265 TGGTGATGGGCTTGGAGTAG 28 39293 39312 118 

411943 1247 1266 GTGGTGATGGGCTTGGAGTA 39294 39313 119 

217346 1338 1357 CAGGGCCTCCATGTACATGG 37 41309 41328 96 
369255 1339 1358 CCAGGGCCTCCATGTACATG 38 41310 41329 103 

411944 1340 1359 ACCAGGGCCTCCATGTACAT 41311 41330 120 

411945 1341 1360 CACCAGGGCCTCCATGTACA 41312 41331 121 

411946 1342 1361 TCACCAGGGCCTCCATGTAC 37 41313 41332 122 

217347 1343 1362 TTCACCAGGGCCTCCATGTA 20 41314 41333 97 

411947 1344 1363 CTTCACCAGGGCCTCCATGT 41315 41334 123 

411948 1345 1364 GCTTCACCAGGGCCTCCATG 41316 41335 124 

411949 1346 1365 AGCTTCACCAGGGCCTCCAT 41317 41336 125 
411950 1347 1366 GAGCTTCACCAGGGCCTCCA 52 41318 41337 126 

217348 1348 1367 AGAGCTTCACCAGGGCCTCC 41319 41338 98 
411951 1349 1368 AAGAGCTTCACCAGGGCCTC 44 44 41320 41339 127 
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TABLE 2 - continued 
Inhibition of DGAT2 MRNA by 5 - 10 - 5 MOE 
qapmers targeting SEO ID NO : 1 and 2 

SEQ SEO 
IDID 

NO : 1 NO : 1 
ISIS Start Stop 
NO Site Site Sequence 

SEQ SEQ 
ID ID 

NO : 2 NO : 2 SEQ 
Start Stop ID 
Site Site NO inhibition 

217353 1498 1517 AACCCACAGACACCCATGAC 41469 41488 99 

411952 1499 1518 TAACCCACAGACACCCATGA 41470 41489 128 

411953 1500 1519 ATAACCCACAGACACCCATG 41471 41490 129 

411954 1501 1520 AATAACCCACAGACACCCAT 41472 41491 130 

411955 1502 1521 AAATAACCCACAGACACCCA 41473 41492 131 

217354 1503 1522 TAAATAACCCACAGACACCC 41474 41493 100 

411956 1504 1523 TTAAATAACCCACAGACACC 41475 41494 132 

411957 1505 1524 TTTAAATAACCCACAGACAC 41476 41495 133 

411958 1506 1525 TTTTAAATAACCCACAGACA 41477 41496 134 

411959 1507 1526 CTTTTAAATAACCCACAGAC 41478 41497 135 

217355 1508 1527 TCTTTTAAATAACCCACAGA 41479 41498 101 

411960 1509 1528 TTCTTTTAAATAACCCACAG 41480 41499 136 

411961 1510 1529 TTTCTTTTAAATAACCCACA 41481 41500 137 

41482 41501 138 411962 1511 
411963 1512 

1530 ATTTCTTTTAAATAACCCAC 
1531 AATTTCTTTTAAATAACCCA 41483 41502 139 

411964 1513 1532 TAATTTCTTTTAAATAACCC 41484 41503 140 

411965 1514 1533 ATAATTTCTTTTAAATAACC 41485 41504 141 

411966 1515 1534 TATAATTTCTTTTAAATAAC 41486 41505 142 

411967 1516 1535 TTATAATTTCTTTTAAATAA 41487 41506 143 

TABLE 3 

Inhibition of DGAT2 mRNA by MOE 
qapmers targeting SEO ID NO : 1 and 2 

SEO SEO 
ID ID 

NO : 1 NO : 1 
Start Stop 
Site Site Sequence 

SEQ 
ID 

NO : 2 
Start 
Site 

SEQ 
ID 

NO : 2 
Stop SEQ 
Site ID NO 

ISIS 
NO Motif inhibition 

413166 254 273 ATGAGGGTCTTCATGGCTGA 5 - 10 - 5 9875 9894 156 
413167 266 285 GAGTAGGCGGCTATGAGGGT 5 - 10 - 5 9887 9906 157 

413168 269 288 CCGGAGTAGGCGGCTATGAG 5 - 10 - 5 37 9890 9909 158 

413169 272 291 ACCCCGGAGTAGGCGGCTAT 5 - 10 - 5 46 9893 9912 159 
334177 275 294 AGGACCCCGGAGTAGGCGGC 5 - 10 - 5 52 9896 9915 145 
413170 304 11 9925 9944 160 323 GGTCAGCCTCGGCCTGACGC 5 - 10 - 5 

326 TCCGGTCAGCCTCGGCCTGA 5 - 10 - 5 413171 307 9928 9947 161 
413172 310 329 GGCTCCGGTCAGCCTCGGCC 5 - 10 - 5 9931 9950 162 
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TABLE 3 - continued 
Inhibition of DGAT2 MRNA by MOE 

qapmers targeting SEO ID NO : 1 and 2 

SEQ SEQ 
IDID 

NO : 1 NO : 1 
ISIS Start Stop 
NO Site Site Sequence 

SEQ SEQ 
ID ID 

NO : 2 NO : 2 
Start Stop SEQ 
Site Site ID NO Motif inhibition 

413173 331 350 CAGGTCCTCCGTGAGAGCGC 5 - 10 - 5 29 99529971 163 

413174 339 358 CGACAGCGCAGGTCCTCCGT 5 - 10 - 5 48 9960 9979 164 

413175 348 367 CCCCTCGCGCGACAGCGCAG 5 - 10 - 5 25 9969 9988 165 

413176 355 374 TCCCAGACCCCTCGCGCGAC 5 - 10 - 5 3 9976 9995 166 

413177 361 9982 10001 167 380 CCCATCTCCCAGACCCCTCG 5 - 10 - 5 
386 CAGTGCCCCATCTCCCAGAC 5 - 10 - 5 413178 367 n / a n / a 168 

413179 370 389 ATCCAGTGCCCCATCTCCCA 5 - 10 - 5 16 n / a n / a 169 

413180 376 395 TGCTGGATCCAGTGCCCCAT 5 - 10 - 5 44 n / a n / a 170 

413181 379 398 GGATGCTGGATCCAGTGCCC 5 - 10 - 5 n / a n / a 171 

413182 382 401 AGAGGATGCTGGATCCAGTG 5 - 10 - 5 4 25508 25527 172 

413183 385 404 CGGAGAGGATGCTGGATCCA 5 - 10 - 5 25511 25530 173 
413184 396 415 GTCCTGGAGGGCGGAGAGGA 5 - 10 - 5 32 25522 25541 174 

413185 404 423 GAGAAGAGGTCCTGGAGGGC 5 - 10 - 5 10 25530 25549 175 
366710 425 444 GACCTATTGAGCCAGGTGAC 5 - 10 - 5 36 25551 25570 146 

370727 443 462 AGCTGCTTTTCCACCTTGGA 2 - 16 - 2 45 25569 25588 152 
366714 445 464 GTAGCTGCTTTTCCACCTTG 5 - 10 - 5 25571 25590 

25574 25593 
147 
176 413186 448 467 CCTGTAGCTGCTTTTCCACC 5 - 10 - 5 

413187 451 470 TGACCTGTAGCTGCTTTTCC 5 - 10 - 5 35 25577 25596 177 
413188 455 474 GAGATGACCTGTAGCTGCTT 5 - 10 - 5 25581 25600 178 
413189 458 477 ACTGAGATGACCTGTAGCTG 5 - 10 - 5 25584 25603 179 

413190 461 480 AGCACTGAGATGACCTGTAG 5 - 10 - 5 25587 25606 180 

413191 467 486 CACTGGAGCACTGAGATGAC 5 - 10 - 5 25593 25612 181 

413192 492 AGGACCCACTGGAGCACTGA 5 - 10 - 5 25599 25618 182 

413193 476 495 GACAGGACCCACTGGAGCAC 5 - 10 - 5 25602 25621 183 

380089 482 501 AGGAAGGACAGGACCCACTG 5 - 10 - 5 25608 25627 155 

413194 494 513 ACTCCCAGTACAAGGAAGGA 5 - 10 - 5 J7 n / a n / a 184 

413195 497 516 GCCACTCCCAGTACAAGGAA 5 - 10 - 5 J7 n / a n / a 185 

0 

413196 500 519 CAGGCCACTCCCAGTACAAG 5 - 10 - 5 n / a n / a 186 

413197 503 522 CTGCAGGCCACTCCCAGTAC 5 - 10 - 5 n / a n / a 187 

413198 506 525 GCACTGCAGGCCACTCCCAG 5 - 10 - 5 n / a n / a 188 

413199 510 529 GATGGCACTGCAGGCCACTC 5 - 10 - 5 31077 31096 189 

366722 530 549 GTGCAGAATATGTACATGAG 5 - 10 - 5 31097 31116 148 

413200 554 573 AGCACAGCGATGAGCCAGCA 5 - 10 - 5 31121 31140 190 

413201 570 589 CAGCCAAGTGAAGTAGAGCA 5 - 10 - 5 31137 31156 191 
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TABLE 3 - continued 
Inhibition of DGAT2 MRNA by MOE 

qapmers targeting SEO ID NO : 1 and 2 

SEQ SEQ 
IDID 

NO : 1 NO : 1 
ISIS Start Stop 
NO Site Site Sequence 

SEQ SEQ 
ID ID 

NO : 2 NO : 2 
Start Stop SEQ 
Site Site ID NO Motif inhibition 

413202 573 592 CACCAGCCAAGTGAAGTAGA 5 - 10 - 5 23 31140 31159 192 

413203 576 595 AAACACCAGCCAAGTGAAGT 5 - 10 - 5 lo 31143 31162 193 

413204 579 598 GTCAAACACCAGCCAAGTGA 5 - 10 - 5 15 31146 31165 194 

413205 585 604 GTTCCAGTCAAACACCAGCC 5 - 10 - 5 31152 31171 195 
413206 588 607 TGTGTTCCAGTCAAACACCA 5 - 10 - 5 31155 31174 196 

413207 591 610 GGGTGTGTTCCAGTCAAACA 5 - 10 - 5 31158 31177 197 

413208 594 613 CTTGGGTGTGTTCCAGTCAA 5 - 10 - 5 31161 31180 198 
413209615 634 CTGTGACCTCCTGCCACCTT 5 - 10 - 5 25 31547 31566 199 

413210 618 637 CCACTGTGACCTCCTGCCAC 5 - 10 - 5 30 31550 31569 200 
413211 621 640 GACCCACTGTGACCTCCTGC 5 - 10 - 5 25 31553 31572 201 

413212 625 644 TTCGGACCCACTGTGACCTC 5 - 10 - 5 38 31557 31576 202 
413213 629 648 CAGTTTCGGACCCACTGTGA 5 - 10 - 5 39 31561 31580 203 

413214 632 651 GCCCAGTTTCGGACCCACTG 5 - 10 - 5 51 31564 31583 204 
413215 635 654 ACAGCCCAGTTTCGGACCCA 5 - 10 - 5 27 31567 31586 205 

413216 638 657 CACACAGCCCAGTTTCGGAC 5 - 10 - 5 24 31570 31589 206 
413217 642 661 GCGCCACACAGCCCAGTTTC 5 - 10 - 5 31574 31593 207 

413218 658 677 AGTAGTCTCGAAAGTAGCGC 5 - 10 - 5 208 31590 31609 
31593 31612 413219 661 680 GAAAGTAGTCTCGAAAGTAG 5 - 10 - 5 209 

413220 665 684 ATGGGAAAGTAGTCTCGAAA 5 - 10 - 5 31597 31616 210 O 

366728 757 776 TGCAGAAGGCACCCAGGCCC 5 - 10 - 5 37285 37304 149 

413221 780 799 TTCTGTGGCCTCTGTGCTGA 5 - 10 - 5 25 37308 37327 211 

413222 783 802 CACTTCTGTGGCCTCTGTGC 5 - 10 - 5 37311 37330 212 

413223 786 805 GCTCACTTCTGTGGCCTCTG 5 - 10 - 5 41 37314 37333 213 

413224 789 808 CTTGCTCACTTCTGTGGCCT 5 - 10 - 5 37317 37336 214 

413225 792 811 CTTCTTGCTCACTTCTGTGG 5 - 10 - 5 37320 37339 215 

413226 798 817 TGGGAACTTCTTGCTCACTT 5 - 10 - 5 37326 37345 216 

413227 801 820 GCCTGGGAACTTCTTGCTCA 5 - 10 - 5 47 37329 37348 217 

413228 804 823 TATGCCTGGGAACTTCTTGC 5 - 10 - 5 26 37332 37351 21 
413229 808 827 GCCGTATGCCTGGGAACTTC 5 - 10 - 5 37336 37355 219 
413230 811 830 AAGGCCGTATGCCTGGGAAC 5 - 10 - 5 37339 37358 220 
413231 814 833 GGTAAGGCCGTATGCCTGGG 5 - 10 - 5 41 37342 37361 221 
217328 938 957 GCATTGCCACTCCCATTCTT 5 - 10 - 5 41 38091 38110 144 
366730 979 998 AGCTCAGAGACTCAGCCGCA 5 - 10 - 5 39 38132 38151 150 

370747 982 1001 TGGAGCTCAGAGACTCAGCC 2 - 16 - 2 3 38135 38154 153 
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TABLE 3 - continued 

Inhibition of DGAT2 MRNA by MOE 
gapmers targeting SEQ ID NO : 1 and 2 

SEQ SEO 
ID ID 

NO : 1 NO : 1 
Start Stop 
Site Site Sequence 

SEO SEO 
IDID 

NO : 2 NO : 2 
Start Stop SEQ 
Site Site ID NO 

ISIS 
NO Motif inhibition 

366746 1366 1385 TGGTCTTGTGCTTGTCGAAG 5 - 10 - 5 41 41337 41356 151 

370784 2128 2147 GCTGCATCCATGTCATCAGC 2 - 16 - 2 53 42099 42118 154 

TABLE 4 

Inhibition of DGAT2 MRNA by 5 - 10 - 5 MOE 
qapmers targeting SEQ ID NO : 1 and 2 

ID 
SEQ SEQ 
ID ID 

NO : 1 NO : 1 
ISIS Start Stop 
NO Site Site Sequence 

SEQSEQ 
ID 

NO : 2 NO : 2 SEQ 
Start Stop ID 
Site Site NO inhibition 

413232 817 836 CCAGGTAAGGCCGTATGCCT 78 37345 37364 225 

413233 820 839 TAGCCAGGTAAGGCCGTATG 56 37348 37367 226 
413234 823 842 GTGTAGCCAGGTAAGGCCGT 50 37351 37370 227 

413235 827 846 GCCAGTGTAGCCAGGTAAGG 37355 37374 228 
413236 861 880 GTACTCCCTCAACACAGGCA 37389 37408 229 
413237 864 883 CAGGTACTCCCTCAACACAG 37392 37411 230 

413238 867 886 CATCAGGTACTccc?????? 37395 37414 231 
413239 870 889 AGACATCAGGTACTCCCTCA 35 37398 37417 232 

413240 878 897 ATACCTCCAGACATCAGGTA 50 n / a n / a 233 
n / a 234 413241 8 . 81 900 CAGATACCTCCAGACATCAG 38 n / a 

413242 887 906 ACAGGGCAGATACCTCCAGA 58 n / a n / a 235 
413243 910 929 AATAGTCTATGGTGTCCCGG 38063 38082 236 
413244 913 932 GCAAATAGTCTATGGTGTCC 38066 38085 237 
413245 916 935 AAAGCAAATAGTCTATGGTG 46 38069 38088 238 

413246 919 938 TTGAAAGCAAATAGTCTATG 42 38072 38091 239 

413247 922 941 TCTTTGAAAGCAAATAGTCT 38075 38094 240 

413248 925 944 CATTCTTTGAAAGCAAATAG 15 38078 38097 241 

413249928 947 TCCCATTCTTTGAAAGCAAA 31 38081 38100 242 

413250 932 951 ?????ccCATTcTTTGAAAG 38085 38104 243 

413251 935 954 TTGCCACTCCCATTCTTTGA 38088 38107 244 
217328 938 957 GCATTGCCACTCCCATTCTT 70 38091 38110 144 

413252 976 995 TCAGAGACTCAGCCGCACCC M 38129 38148 245 

413253 987 1006 AGGCATGGAGCTCAGAGACT 69 38140 38159 246 
38155 38174 247 413254 1002 1021 GACTGCATTCTTGCCAGGCA 

413255 1005 1024 GGTGACTGCATTCTTGCCAG 25 38158 38177 248 
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TABLE 4 - continued 
Inhibition of DGAT2 MRNA by 5 - 10 - 5 MOE 
qapmers targeting SEO ID NO : 1 and 2 

SEQ SEO 
IDID 

NO : 1 NO : 1 
ISIS Start Stop 
NO Site Site Sequence 

SEQ SEQ 
ID ID 

NO : 2 NO : 2 SEQ 
Start Stop ID 
Site Site NO inhibition 

413256 1012 1031 TCCGCAGGGTGACTGCATTC 48 38165 38184 249 

369241 1019 1038 TTGCGGTTCCGCAGGGTGAC 70 38172 38191 222 

413257 1022 1041 CCCTTGCGGTTCCGCAGGGT 36 38175 38194 250 

413258 1025 1044 AAGCCCTTGCGGTTCCGCAG 38178 38197 251 
413259 1028 1047 ACAAAGCCCTTGCGGTTCCG 38181 38200 252 
413260 1034 1053 AGTTTCACAAAGCCCTTGCG 25 38187 38206 253 
413261 1037 1056 GCCAGTTTCACAAAGCCCTT 34 38190 38209 254 

413262 1040 1059 AGGGCCAGTTTCACAAAGCC 33 38193 38212 255 

413263 1043 1062 CGCAGGGCCAGTTTCACAAA 38196 38215 256 

413264 1088 1107 TCATTCTCTCCAAAGGAGTA 39135 39154 257 
413265 1091 1110 ACTTCATTCTCTCCAAAGGA 39138 39157 258 
413266 1095 1114 GTACACTTCATTCTCTCCAA 39142 39161 259 

413267 1101 1120 CTGCTTGTACACTTCATTCT 58 39148 39167 260 
413268 1105 1124 TCACCTGCTTGTACACTTCA 40 39152 39171 261 

413269 1111 1130 CGAAGATCACCTGCTTGTAC 63 39158 39177 262 
413270 1114 1133 CCTCGAAGATCACCTGCTTG 39161 39180 263 
413271 1117 1136 CCTCCTCGAAGATCACCTGC 49 

413272 1120 1139 AGCCCTCCTCGAAGATCACC 39 

39164 39183 264 
39167 39186 265 
39170 39189 266 413273 1123 

413274 1126 
1142 AGGAGCCCTCCTCGAAGATC 
1145 CCCAGGAGCCCTCCTCGAAG 54 39173 39192 267 

413275 1129 1148 GGCCCCAGGAGCCCTCCTCG 40 39176 39195 268 
411877 1136 1155 ACCCATCGGCCCCAGGAGCC 39183 39202 223 
413276 1157 1176 TATTTCTGGAACTTCTTCTG 39204 39223 269 
413277 1160 1179 ATGTATTTCTGGAACTTCTT 45 39207 39226 270 

413278 1171 1190 GGGCGAAACCAATGTATTTC 24 39218 39237 271 

413279 1208 1227 TCGGAGGAGAAGAGGCCTCG 60 39255 39274 272 

413280 1211 1230 GTGTCGGAGGAGAAGAGGCC 52 39258 39277 273 

39262 39281 274 413281 1215 

413282 1222 
1234 CCAGGTGTCGGAGGAGAAGA 

1241 CCAGCCCCCAGGTGTCGGAG 50 39269 39288 275 

413283 1250 1269 ACAGTGGTGATGGGCTTGGA 39297 39316 276 
413284 1273 1292 GGATGGTGATGGGCTCTCCC 67 41244 41263 277 
411879 1330 1349 CCATGTACATGGTGTGGTAC 52 41301 41320 224 

413285 1334 1353 GCCTCCATGTACATGGTGTG 41305 41324 278 

413286 1363 1382 TCTTGTGCTTGTCGAAGAGC 62 62 41334 41353 279 
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TABLE 4 - continued 
Inhibition of DGAT2 MRNA by 5 - 10 - 5 MOE 
qapmers targeting SEO ID NO : 1 and 2 

SEQ SEO 
IDID 

NO : 1 NO : 1 
ISIS Start Stop 
NO Site Site Sequence 

SEQ SEQ 
ID ID 

NO : 2 NO : 2 SEQ 
Start Stop ID 
Site Site NO inhibition 

413287 1399 1418 CCTCCAGGACCTCAGTCTCC 41370 41389 280 

413288 1403 1422 TTCACCTCCAGGACCTCAGT 41374 41393 281 

413289 1407 1426 TCAGTTCACCTCCAGGACCT 41378 41397 282 

413290 1412 1431 CTGGCTCAGTTCACCTCCAG 41383 41402 283 

413291 1537 1556 TGTAATGGTTTAGCAAAATT 41508 41527 284 
413292 1555 1574 TTAAAAAAGACCTAACATTG 41526 41545 285 

413293 1559 1578 CTTCTTAAAAAAGACCTAAC 26 4153041549 286 

413294 1563 1582 TTTCCTTCTTAAAAAAGACC 41534 41553 287 

413295 1567 1586 ACTTTTTCCTTCTTAAAAAA 41538 41557 288 

413296 1572 1591 TACTGACTTTTTCCTTCTTA 41543 41562 289 W 

413297 1616 1635 CCACCACCTAGAACAGGGCA 41587 41606 290 U 

413298 1653 1672 AGGTTAGCTGAGCCACCCAG 59 41624 41643 291 

413299 1840 1859 GTCCTGCAGTTTCAGGACTA U 41811 41830 292 

413300 1844 1863 ACTGGTCCTGCAGTTTCAGG U 41815 41834 293 

413301 1860 1879 TCCCCTTGGCAGAGAAACTG 47 41831 41850 294 

413302 1864 1883 CTCCTCCCCTTGGCAGAGAA 43 41835 41854 295 

413303 1868 1887 ccAACTcc?ccccTTGGCAG 28 41839 41858 296 

413304 1872 1891 CTCTCCAACTCCTCCCCTTG 25 41843 418 62 297 

413305 1875 1894 GTGCTCTCCAACTCCTCCCC 34 41846 41865 298 

TABLE 5 

Inhibition of DGAT2 MRNA by 5 - 10 - 5 MOE gapmers targeting 
SEQ ID NO : 1 and 2 

SEQ SEQ 
ID ID 

NO : 1 NO : 1 
Start Stop 
Site Site Sequence 

SEQSEQ 
ID ID 

NO : 2 NO : 2 SEQ 
Start Stop ID 
Site Site NO 

ISIS 
NO inhibition 

413347 n / a n / a AGCCTGCCACAGGGCCCTTT 37 10050 10069 339 
413348 n / a n / a AGGACAGGGCAGACACACCT 44 10396 10415 340 

413349 n / a n / a GATTTGTACTTGAATCCAGG 34 10703 10722 341 

413350 n / a n / a ACACGCAGACCAGGACAGCT 10747 10766 342 
413351 n / a n / a TTTGGATAGTCGATTTACCA 10943 10962 343 

413352 n / a n / a AAGATTCATAACTATATCTA 11045 11064 344 
413353 n / a n / a AAAAACATGACAGCCAGGGT 11558 11577 345 
413354 n / a n / a GACTTCCCTTCACAGAATCC 11983 12002 346 
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TABLE 5 - continued 

Inhibition of DGAT2 MRNA by 5 - 10 - 5 MOE gapmers targeting 
SEO ID NO : 1 and 2 

SEQ SEQ 
IDID 

NO : 1 NO : 1 
ISIS Start Stop 
NO Site Site Sequence 

SEQ SEQ 
ID ID 

NO : 2 NO : 2 SEQ 
Start Stop ID 
Site Site NO inhibition 

413355 n / a n / a CAGGCAGGTGTCAGAGGGCT 21 12250 12269 347 

413356 n / a n / a TAGCCTGGCTTTGATAACCC 12892 12911 348 

413357 n / a n / a CATAGGCCAGGAGGAAGAGT 13206 13225 349 w 

413358 n / a n / a TTGCTTAAACAGATAAGCAC 13541 13560 350 
413359 n / a n / a AATGTCACAAGTTCACAAAC 14428 14447 351 

413360 n / a n / a CTGACCTCAGGGTGATCAAG 14721 14740 352 
413361 n / a n / a CCAAGCAGGAGCTGGACAGA 19 15143 15162 353 

413362 n / a n / a TCATTTCATAGATGAGGAGA 34 15215 15234 354 

413363 n / a n / a AGGAGTTTGTGTTTCCCATT 15320 15339 355 
413364 n / a n / a GGCAGGGCTTAGAATGGCTA 15359 15378 356 
413365 n / a n / a ACCATTTTCACAAGGAGAAG 30 15572 15591 357 

413366 n / a n / a TTCAAAAAGTAGCTACTGCA 47 15738 15757 358 

413367 n / a n / a TCCAGGACCCTGGACATGAT 50 15813 15832 359 
413368 n / a n / a AGAGCCAGCACACAGCTATG 20 16251 16270 360 

413369 n / a n / a AGTCTAGTTGGAAAAGTAGA 16 16545 16564 361 
413370 n / a n / a AGATGCCACTTCATCAAGGC 17722 17741 362 

413371 n / a n / a GAAGTCAGGCCAAGTGCCAA 17744 17763 363 

413372 n / a n / a TGATTCTTACCTGCAATGAG 18221 18240 364 

413373 n / a n / a CCAAGTAAGCCTCGGTGTCC 18329 18348 365 

413374 n / a n / a TGAGTAGTCAAAGGTGGCTT 30 19019 19038 366 

413375 n / a n / a ATGCCTGAGGGCAGCAGTGT 45 19907 19926 367 

413376 n / a n / a TGACCAGGAAGGCCACACCT 15 19967 19986 368 
413377 n / a n / a GGCTTCACCGTCCCACAGCA 20409 20428 369 
413378 n / a n / a CAGGACTTGGTACCTGATTC 35 20883 20902 370 

413379 n / a n / a TGGCTGGGAGGAGTCCAGCA 10 21131 21150 371 

413380 n / a n / a GGGTCAAGGTCACTCAGCCA 33 21660 21679 372 

413381 n / a n / a TATTTGAAGATAAAGTCAGA 22021 22040 373 

413382 n / a 37 22093 22112 374 n / a GGGATGATAAACACTAAGGT 
957 GCATTGCCACTCCCATTCTT 217328 938 59 38091 38110 144 

413306 1992 2011 CTGGAGGCCAGTCCAGGCTC 41963 41982 299 
413307 1995 2014 ATCCTGGAGGCCAGTCCAGG 18 41966 41985 300 
413308 2006 2025 CCCCCATCCTCATCCTGGAG 41977 41996 301 

413309 2010 2029 GCCACCCCCATCCTCATCCT 41981 42000 302 

413310 2014 2033 CATTGCCACCCCCATCCTCA 41985 42004 303 
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TABLE 5 - continued 

Inhibition of DGAT2 MRNA by 5 - 10 - 5 MOE gapmers targeting 
SEO ID NO : 1 and 2 

SEQ SEQ 
IDID 

NO : 1 NO : 1 
ISIS Start Stop 
NO Site Site Sequence 

SEQ SEQ 
ID ID 

NO : 2 NO : 2 SEQ 
Start Stop ID 
Site Site NO inhibition 

413311 2040 2059 GGGCAGTCCTTTCCCCTGCA 37 42011 42030 304 

413312 2081 2100 TAGCTCATGGTGGCGGCATC 35 42052 42071 305 

413313 2087 2106 TCCACCTAGCTCATGGTGGC 21 42058 42077 306 
413314 2091 2110 TTACTCCACCTAGCTCATGG 42062 42081 307 

413315 2099 2118 AAAACCAGTTACTCCACCTA 42070 42089 308 
42073 42092 309 413316 2102 2121 AGAAAAACCAGTTACTCCAC 

413317 2113 2132 TCAGCCACCCAAGAAAAACC 42084 42103 310 

413318 2120 2139 CATGTCATCAGCCACCCAAG 16 42091 42110 311 

413319 2128 2147 GCTGCATCCATGTCATCAGC 42099 42118 154 w 

413320 2131 2150 TGTGCTGCATCCATGTCATC 42102 42121 312 

413321 2136 2155 GAGTCTGTGCTGCATCCATG 48 42107 42126 313 

413322 2143 2162 CAAGGCTGAGTCTGTGCTGC 24 42114 42133 314 

413323 2146 2165 GGCCAAGGCTGAGT CTGTGC 42117 42136 315 

413324 2149 2168 CCAGGCCAAGGCTGAGTCTG 42120 42139 316 

413325 2182 2201 AAGGTAAACTGAGGCCACCA 42153 42172 317 
413326 2185 2204 GGGAAGGTAAACTGAGGCCA 42156 42175 318 
413327 2236 2255 AGGCCCCTTCTGAAGAGGGA 3 42207 42226 319 
413328 2239 2258 GCCAGGCCCCTTCTGAAGAG 42210 42229 320 

413329 2242 2261 AAGGCCAGGCCCCTTCTGAA 32 42213 42232 321 

413330 2246 2265 TCAGAAGGCCAGGCCCCTTC 20 42217 42236 322 

413331 2252 2271 TGCTGCTCAGAAGGCCAGGC 42 42223 42242 323 

413332 2257 2276 TAATCTGCTGCTCAGAAGGC 36 42228 42247 324 

413333 2265 2284 TTTGGAACTAATCTGCTGCT 50 42236 42255 325 

413334 2274 2293 GCCACCTGCTTTGGAACTAA 41 42245 42264 326 

413335 2301 2320 ACAGAAAAGTGAGGCTTGGG 40 42272 42291 327 

413336 2304 2323 GGCACAGAAAAGTGAGGCTT 32 42275 42294 328 

413337 2307 2326 GAAGGCACAGAAAAGTGAGG 11 42278 42297 329 

28 42281 42300 330 413338 2310 

413339 2313 
2329 CAGGAAGGCACAGAAAAGTG 

2332 CCTCAGGAAGGCACAGAAAA 40 42284 42303 331 

413340 2317 2336 ACCCCCTCAGGAAGGCACAG 42288 42307 332 

413341 2323 2342 GGCCCAACCCCCTCAGGAAG 19 42294 42313 333 

413342 2373 2392 TCTCATCAAGAGATAACAGA 42344 42363 334 

413343 2376 2395 TGATCTCATCAAGAGATAAC 17 42347 423 66 335 

413344 2399 2418 TACAAAAGTCTGACATGGTG 40 42370 42389 336 
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TABLE 5 - continued 
Inhibition of DGAT2 MRNA by 5 - 10 - 5 MOE gapmers targeting 

SEQ ID NO : 1 and 2 

SEQ SEQ 
ID ID 

NO : 1 NO : 1 
Start Stop 
Site Site Sequence 

SEQ SEQ 
ID ID 

NO : 2 NO : 2 SEQ 
Start Stop ID 
Site Site NO 

ISIS 
NO inhibition 

413345 2402 2421 ATATACAAAAGTCTGACATG 21 42373 42392 337 

413346 2406 2425 AGGCATATACAAAAGTCTGA 38 42377 42396 338 

TABLE 6 

Inhibition of DGAT2 mRNA by 5 - 10 - 5 MOE gapmers 
targeting SEO ID NO : 1 and 2 

SEQ SEQ 
ID ID 

NO : 2 NO : 2 
Start Stop 

ISIS NO Site Site Sequence 
SEQ ID 

NO inhibition 

413383 22161 22180 ACCCAGAGATGGTGATAAGG 53 375 

413384 22521 22540 AAGTGAACCCTCACTTCCCA 35 376 

413385 22840 22859 ACATATCCCCAACTGAAACA 377 

413386 22849 22868 TCACTGATGACATATCCCCA 378 

413387 22862 22881 GAGTATAGAAATTTCACTGA 44 379 

413388 22877 22896 TGCAGCTTGGAGGAGGAGTA 380 

413389 23153 23172 GCATTTTAACAAGATCCCCA 381 

413390 23167 23186 CTGAATCAAAATCTGCATTT 28 382 

413391 23182 23201 TCCAGACTGGATTTACTGAA 60 383 

413392 23550 23569 TTATCCTTGAGGGTCTCATA 384 

413393 23560 23579 CATCACATGCTTATCCTTGA 385 

413394 23669 23688 TTCCCCAGAGCAGCTCTGAG 386 

413395 23726 23745 GCGGCAGAGCCAGGA?TGAA 387 

413396 23812 23831 GTCATCCAGTATAGCCTAAT 388 

413397 23956 23975 TAAAGAGGCTGGGCCATAGA 389 

413398 24122 24141 TCAAACCTAGGTTCAGACTT 390 

413399 24204 24223 AGGAAGGAAATGCTAGGCCT 64 391 

413400 24642 24661 ACAGGAAGCCTGGTGACTGC 54 392 

413401 24790 24809 CAGGCAGCCTGAAGGACACT 393 

413402 25074 25093 AGGACAGAGGTTCAACATCC 53 394 

413403 25234 25253 AGACCACATGAAGTATCTAA 50 395 

413404 25376 25395 GCTATAGAATCAGACAGACC 46 396 

413405 25488 25507 CCTACAGCAGAGGGAAGATG 13 397 

413406 25493 25512 CAGTGCCTACAGCAGAGGGA 398 

413407 25504 25523 GATGCTGGATCCAGTGCCTA 53 399 
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TABLE 6 - continued 
Inhibition of DGAT2 MRNA by 5 - 10 - 5 MOE gapmers 

targeting SEO ID NO : 1 and 2 

SEQ SEQ 
ID ID 

NO : 2 NO : 2 
Start Stop 

ISIS NO Site Site Sequence inhibition 
SEQ ID 
NO 

413408 25953 25972 GTGGGAAAGGCACAGGCTTT 53 400 

413409 26393 26412 GATGGCAACCTAAGGAGTGA 37 401 

413410 26893 26912 GTTCTTGGGCCTAAAGGTGA 34 402 

413411 27564 27583 ATTAGCAGTAGCTCAGGAGA 48 403 

413412 27677 27696 CTGGTCCAGGGAGAGACCAA 404 

413413 27711 27730 AGAGGGTTCCATGGCACAAA 67 405 

413414 28186 28205 AATTTCCTTACAGGGTATTG 46 406 

413415 28461 28480 TCATGAGAAGCTTAGAAGGC 58 407 

413416 28524 28543 CAACAGGCTCTGGTTCCATG 56 408 

413417 28920 28939 CAGGCCCCACTGCTTAGAGG o 409 

413418 29446 29465 AAATGGTAGCCCCTTGTTGC 410 

413419 29503 29522 TTTCCCATGGGAGAAGATAA 55 411 

413420 30361 30380 AGCGCAGAGCCCATCAGCCT 48 412 

413421 30620 30639 CAGGGTGACTTTGCCCCATT 4 ??? 413 

413422 30974 30993 TGGCACTAAGCTAGGCACAC 62 414 

413423 31184 31203 AGGGAGGCCTTGCACTTACC 415 

413424 31240 31259 TGAGGCCCTTCAGCTTGTGC 49 416 

413425 31370 31389 AAACCCTCGACTGAGTGTGA 37 417 

413426 31531 31550 CCTTCCAGGGAATAAAATAC 418 

413427 31534 31553 CCACCTTCCAGGGAATAAAA 419 

413428 31537 31556 CTGCCACCTTCCAGGGAATA 27 420 

413429 31620 31639 AACACTCACAGCACTTTACC 421 

41343031769 31788 TGGATACTCAGAAGAGCAGT 422 

413431 31935 31954 CAGAGTTATCCTCAATTCAC 423 

413432 32145 32164 ACACCAGGATCTCAGTCACT 42 424 

413433 32431 32450 GCCTGGACAAGTCCTGCCCA 70 425 

413434 32528 32547 GAAACAGGCAGTAGGAAATC 23 426 

413435 32644 32663 ATGGAGTGACAGGGCAGGAA 59 427 

413436 32939 32958 AGGCCACAGTGGCAACAGAG 428 

413437 33067 33086 GTTCTTTTGGAAGGGTGGAG 429 

413438 33164 33183 GGAGCCCTCACAGGGCCAGG 3 430 

413439 33364 33383 GGACAGGAGGGTCACACACA 45 431 

413440 33671 33690 AGATGGACAGGTGATTCTAA 50 432 

413441 33739 33758 TTAAGCTTTGTGACCTTGGG 67 433 
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TABLE 6 - continued 
Inhibition of DGAT2 MRNA by 5 - 10 - 5 MOE gapmers 

targeting SEO ID NO : 1 and 2 

SEQ SEQ 
ID ID 

NO : 2 NO : 2 
Start Stop 

ISIS NO Site Site Sequence inhibition 
SEQ ID 
NO 

413442 34101 34120 GGGAAGGATACCGCCAATGA 57 434 

413443 34311 34330 CAGTGGGCCCCAGGTGGCTC 435 

413444 34642 34661 GGTGGGAAACTTGGAAACTT 37 436 

413445 35355 35374 ACAATTCCTGGATAACAAGG 41 437 

413446 35362 35381 TAGAAATACAATTCCTGGAT 71 

413447 35568 35587 TGTCCTTATCAAAATCCCTC 

ü 

w 

A 0000 in 

a 

413448 36267 36286 GCTGAGAGAGACAATGAGTA N . 54 

N 413449 36858 36877 GATTATTCTAAAACTCAAAT 441 

413450 37202 37221 ACCAGCTGCAAGGATGACCT 442 

413451 37457 37476 GAGGCTCAGGCCTTGACAAC 443 

413452 37604 37623 TGTTATCCGAGTTGAATTCT 444 

413453 37818 37837 GTTTTGGGAACTCATGCATT 50 445 

413454 37837 37856 CAGCTAATGATACAAGGTTG 446 

413455 37880 37899 GCTATTCATTTTTCTGAGCC 447 

217328 38091 38110 GCATTGCCACTCCCATTCTT 144 

413456 39033 39052 AGAGGCCCTGGACACTGGCC ??? 448 

413457 39040 39059 TCAGCCTAGAGGCCCTGGAC 26 449 

413458 39300 39319 CCAACAGTGGTGATGGGCTT 450 

413459 39305 39324 GCTTACCAACAGTGGTGATG 21 451 

Example 2 : Antisense Inhibition of Human 
Diacylglycerol Acyltransferase 2 in HepG2 Cells 

by MOE Gapmers 

[ 0455 ] Antisense oligonucleotides were designed target 
ing a diacylglycerol acyltransferase 2 ( DGAT2 ) nucleic acid 
and were tested for their effects on DGAT2 mRNA in vitro . 
The antisense oligonucleotides were tested in a series of 
experiments that had similar culture conditions . The results 
for each experiment are presented in separate tables shown 
below . Cultured HepG2 cells at a density of 10 , 000 cells per 
well were transfected using Lipofectin reagent with 120 nM 
antisense oligonucleotide . After a treatment period of 
approximately 24 hours , RNA was isolated from the cells 
and DGAT2 mRNA levels were measured by quantitative 
real - time PCR . Human primer probe set RTS2988 _ MGB 
( forward sequence AACTGGCCCTGCGTCATG , desig 
nated herein as SEQ ID NO : 7 ; reverse sequence CTTG 
TACACTTCATTCTCTCCAAAGG , designated herein as 
SEQ ID NO : 8 ; probe sequence CTGACCTGGTTCCC , 
designated herein as SEQ ID NO : 9 ) was used to measure 
mRNA levels . DGAT2 mRNA levels were adjusted accord 
ing to total RNA content , as measured by RIBOGREEN® . 

Results are presented as percent inhibition of DGAT2 , 
relative to untreated control cells . 
[ 0456 ] ISIS oligonucleotides from an earlier published 
application , WO 2005 / 019418 , were also included in this 
assay . These ISIS oligonucleotides are ISIS 217316 , ISIS 
217317 , ISIS 217328 , ISIS 217329 , ISIS 334177 , ISIS 
334178 , ISIS 366730 , ISIS 366731 , and ISIS 369255 . As 
shown in the Tables below , several newly designed antisense 
oligonucleotides demonstrated similar or greater potency 
that any of these benchmark oligonucleotides . 
10457 ] The newly designed chimeric antisense oligonucle 
otides in the Tables below were designed as 5 - 10 - 5 MOE , 
3 - 14 - 3 MOE , or 2 - 13 - 5 MOE gapmers . The 5 - 10 - 5 MOE 
gapmers are 20 nucleosides in length , wherein the central 
gap segment comprises of ten 2 ' - deoxynucleosides and is 
flanked by wing segments on the 5 ' direction and the 3 ' 
direction comprising five nucleosides each . The 3 - 14 - 3 
MOE gapmers are 20 nucleosides in length , wherein the 
central gap segment comprises of fourteen 2 ' - deoxynucleo 
sides and is flanked by wing segments on the 5 ' direction and 
the 3 ' direction comprising three nucleosides each . The 
2 - 13 - 5 MOE gapmers are 20 nucleosides in length , wherein 
the central gap segment comprises of thirteen 2 ' - deoxy 
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nucleosides and is flanked by wing segments on the 5 ' 
direction and the 3 ' direction comprising two and three 
nucleosides respectively . Each nucleoside in the 5 ' wing 
segment and each nucleoside in the 3 ' wing segment has a 
2 ' - MOE modification . The internucleoside linkages through 
out each gapmer are phosphorothioate ( P = S ) linkages . All 
cytosine residues throughout each gapmer are 5 - methylcy 
tosines . “ Start site ” indicates the 5 ' - most nucleoside to 
which the gapmer is targeted in the human gene sequence . 
“ Stop site ” indicates the 3 ' - most nucleoside to which the 

gapmer is targeted in the human gene sequence . Each 
gapmer listed in the Tables below is targeted to either the 
human DGAT2 mRNA , designated herein as SEQ ID NO : 1 
( RefSeq No . NM _ 032564 . 3 ) or the human DGAT2 genomic 
sequence , designated herein as SEQ ID NO : 2 ( RefSeq No . 
NT _ 033927 . 5 truncated from nucleotides 5669186 to 
5712008 ) . “ n / a ' indicates that the antisense oligonucleotide 
does not target that particular gene sequence with 100 % 
complementarity . 

TABLE 8 

Inhibition of DGAT2 mRNA by MOE gapmers targeting SEQ ID NO : 1 and 2 

SEQ SEO 
ID 

NO : 1 
ISIS Start 
NO Site 

ID 
NO : 1 
Stop 
Site Motif Sequence 

SEQ SEQ 
ID ID 

NO : 2 NO : 2 SEQ 
Start Stop ID 
Site Site NO inhibition 

423460 n / a n / a 5 - 10 - 5 TGGACAAGTCCTGCCCATCT 72 32428 32447 464 

423520 n / a n / a 3 - 14 - 3 TGGACAAGTCCTGCCCATCT 32428 32447 464 

423598 n / a n / a 2 - 13 - 5 TGGACAAGTCCTGCCCATCT 51 32428 32447 464 

423461 n / a n / a 5 - 10 - 5 CTGGACAAGTCCTGCCCATC 77 32429 32448 465 

423521 n / a n / a 3 - 14 - 3 CTGGACAAGTCCTGCCCATC 3242932448 465 

423599 n / a n / a 2 - 13 - 5 CTGGACAAGTCCTGCCCATC 32429 32448 465 

423462 n / a 5 - 10 - 5 CCTGGACAAGTCCTGCCCAT 32430 32449 466 

423522 n / a n / a 3 - 14 - 3 CCTGGACAAGTCCTGCCCAT 70 32430 32449 466 

423600 n / a n / a 2 - 13 - 5 CCTGGACAAGTCCTGCCCAT 59 32430 32449 466 

413433 n / a 5 - 10 - 5 GCCTGGACAAGTCCTGCCCA 86 32431 32450 425 

423523 n / a n / a 3 - 14 - 3 GCCTGGACAAGTCCTGCCCA 84 32431 32450 425 

423601 n / a n / a 2 - 13 - 5 GCCTGGACAAGTCCTGCCCA 78 32431 32450 425 

423463 n / a n / a 5 - 10 - 5 AGCCTGGACAAGTCCTGCCC 19 32432 32451 467 

423524 n / a n / a 3 - 14 - 3 AGCCTGGACAAGTCCTGCCC 00 32432 32451 467 

423602 n / a 2 - 13 - 5 AGCCTGGACAAGTCCTGCCC 32432 32451 467 

423464 a n / a 5 - 10 - 5 CAGCCTGGACAAGTCCTGCC 84 32433 32452 468 

423525 n / a n / a 3 - 14 - 3 CAGCCTGGACAAGTCCTGCC 32433 32452 468 

423603 n / a n / a 2 - 13 - 5 CAGCCTGGACAAGTCCTGCC 72 32433 32452 468 

423465 n / a n / a 5 - 10 - 5 GCAGCCTGGACAAGTCCTGC 70 32434 32453 469 

423526 n / a n / a 3 - 14 - 3 GCAGCCTGGACAAGTCCTGC ??? 32434 32453 469 

423604 n / a n / a 2 - 13 - 5 GCAGCCTGGACAAGTCCTGC 77 32434 32453 469 

423466 n / a n / a 5 - 10 - 5 TGCAGCCTGGACAAGTCCTG 32435 32454 470 

423527 n / a 3 - 14 - 3 TGCAGCCTGGACAAGTCCTG 77 32435 32454 470 

413191 467 486 5 - 10 - 5 CACTGGAGCACTGAGATGAC 48 25593 25612 181 

423502 467 486 3 - 14 - 3 CACTGGAGCACTGAGATGAC 25593 25612 181 

423580 467 486 2 - 13 - 5 CACTGGAGCACTGAGATGAC 25593 25612 181 

423449 468 487 5 - 10 - 5 CCACTGGAGCACTGAGATGA 25594 25613 452 

423503 468 487 3 - 14 - 3 CCACTGGAGCACTGAGATGA 25594 25613 452 
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TABLE 8 - continued 
Inhibition of DGAT2 mRNA by MOE gapmers targeting SEO ID NO : 1 and 2 

SEQ SEO 
ID ID 

NO : 1 NO : 1 
ISIS Start Stop 
NO Site Site Motif Sequence 

SEO SEQ 
ID ID 

NO : 2 NO : 2 SEQ 
Start Stop ID 

inhibition Site Site NO 

423581 468 487 2 - 13 - 5 CCACTGGAGCACTGAGATGA 54 25594 25613 452 
423450 469 488 5 - 10 - 5 CCCACTGGAGCACTGAGATG 78 25595 25614 453 

423504 469 488 3 - 14 - 3 CCCACTGGAGCACTGAGATG 75 25595 25614 453 

423582 469 488 2 - 13 - 5 CCCACTGGAGCACTGAGATG 25595 25614 453 

334178 470 489 5 - 10 - 5 ACCCACTGGAGCACTGAGAT 25596 25615 454 
423505 470 489 3 - 14 - 3 ACCCACTGGAGCACTGAGAT 59 25596 25615 454 
423583 470 489 2 - 13 - 5 ACCCACTGGAGCACTGAGAT 52 25596 25615 454 

423451 471 490 5 - 10 - 5 GACCCACTGGAGCACTGAGA 25597 25616 455 

423506 471 490 3 - 14 - 3 GACCCACTGGAGCACTGAGA 56 25597 25616 455 

423584 471 490 2 - 13 - 5 GACCCACTGGAGCACTGAGA 25597 25616 455 o 

423452 472 491 5 - 10 - 5 GGACCCACTGGAGCACTGAG 25598 25617 456 
423507 472 491 3 - 14 - 3 GGACCCACTGGAGCACTGAG 25598 25617 456 
423585 472 491 2 - 13 - 5 GGACCCACTGGAGCACTGAG 25598 25617 456 
413192 473 492 5 - 10 - 5 AGGACCCACTGGAGCACTGA 25599 25618 182 

423508 473 3 - 14 - 3 AGGACCCACTGGAGCACTGA 82 25599 25618 182 

423586 473 492 2 - 13 - 5 AGGACCCACTGGAGCACTGA 25599 25618 182 
423453 474 493 5 - 10 - 5 CAGGACCCACTGGAGCACTG 8 25600 25619 457 

25600 25619 457 423509 474 493 3 - 14 - 3 CAGGACCCACTGGAGCACTG 71 

423587 474 493 2 - 13 - 5 CAGGACCCACTGGAGCACTG 78 25600 25619 457 
423454 475 494 5 - 10 - 5 ACAGGACCCACTGGAGCACT 25601 25620 458 

423510 475 494 3 - 14 - 3 ACAGGACCCACTGGAGCACT 61 25601 25620 458 
423588 475 494 2 - 13 - 5 ACAGGACCCACTGGAGCACT 68 25601 25620 458 

413193 495 5 - 10 - 5 GACAGGACCCACTGGAGCAC 25602 25621 183 
423511 476 495 3 - 14 - 3 GACAGGACCCACTGGAGCAC 58 25602 25621 183 
423589 476 495 2 - 13 - 5 GACAGGACCCACTGGAGCAC 73 25602 25621 183 

413212 625 644 5 - 10 - 5 TTCGGACCCACTGTGACCTC 75 31557 31576 202 

423512 625 644 3 - 14 - 3 TTCGGACCCACTGTGACCTC 64 31557 31576 202 

423590 625 644 2 - 13 - 5 TTCGGACCCACTGTGACCTC 71 31557 31576 202 
423455 626 645 5 - 10 - 5 TTTCGGACCCACTGTGACCT 65 31558 31577 459 
423513 626 645 3 - 14 - 3 TTTCGGACCCACTGTGACCT 31558 31577 459 
423591 626 645 2 - 13 - 5 TTTCGGACCCACTGTGACCT 31558 31577 459 
423456 627 646 5 - 10 - 5 GTTTCGGACCCACTGTGACC 31559 31578 460 
423514 627 646 3 - 14 - 3 GTTTCGGACCCACTGTGACC 71 31559 31578 460 

423592 627 646 2 - 13 - 5 GTTTCGGACCCACTGTGACC 70 31559 31578 460 

423457 628 647 5 - 10 - 5 AGTTTCGGACCCACTGTGAC 63 31560 31579 461 
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TABLE 8 - continued 
Inhibition of DGAT2 mRNA by MOE gapmers targeting SEO ID NO : 1 and 2 

SEQ SEO 
ID ID 

NO : 1 NO : 1 
ISIS Start Stop 
NO Site Site Motif Sequence 

SEO SEQ 
ID ID 

NO : 2 NO : 2 SEQ 
Start Stop ID 

inhibition Site Site NO 

423515 628 647 3 - 14 - 3 AGTTTCGGACCCACTGTGAC 60 31560 31579 461 

423593 628 647 2 - 13 - 5 AGTTTCGGACCCACTGTGAC 64 31560 31579 461 

413213 629 648 5 - 10 - 5 CAGTTTCGGACCCACTGTGA 74 31561 31580 203 

423516 648 3 - 14 - 3 CAGTTTCGGACCCACTGTGA 58 31561 31580 203 
423594 648 2 - 13 - 5 CAGTTTCGGACCCACTGTGA 77 31561 31580 203 
423458 630 649 5 - 10 - 5 CCAGTTTCGGACCCACTGTG 31562 31581 462 

423517 630 649 3 - 14 - 3 CCAGTTTCGGACCCACTGTG 31562 31581 462 

423595 630 649 2 - 13 - 5 CCAGTTTCGGACCCACTGTG 31562 31581 462 

423459631 650 5 - 10 - 5 CCCAGTTTCGGACCCACTGT 85 31563 31582 463 

423518 631 650 3 - 14 - 3 CCCAGTTTCGGACCCACTGT 76 31563 31582 463 

423596 631 650 2 - 13 - 5 CCCAGTTTCGGACCCACTGT 70 31563 31582 463 
413214 632 651 5 - 10 - 5 GCCCAGTTTCGGACCCACTG 89 31564 31583 204 
423519 632 651 3 - 14 - 3 GCCCAGTTTCGGACCCACTG 81 31564 31583 204 

423597 632 651 2 - 13 - 5 GCCCAGTTTCGGACCCACTG 31564 31583 204 

217328 938 957 5 - 10 - 5 GCATTGCCACTCCCATTCTT 82 38091 38110 144 

TABLE 9 

Inhibition of DGAT2 mRNA by MOE gapmers targeting SEQ ID NO : 1 and 2 
SEQ 
ID 

NO : 1 
ISIS Start 
NO Site 

SEO 
ID 

NO : 1 
Stop 
Site Motif Sequence 

SEQ SEQ 
ID ID 

NO : 2 NO : 2 SEQ 
Start Stop ID 
Site Site NO inhibition 

334177 275 294 5 - 10 - 5 AGGACCCCGGAGTAGGCGGC 76 9896 9915 145 

423528 275 294 3 - 14 - 3 AGGACCCCGGAGTAGGCGGC 76 9896 9915 145 

423606 275 294 2 - 13 - 5 AGGACCCCGGAGTAGGCGGC 9896 9915 145 

423467 276 295 5 - 10 - 5 CAGGACCCCGGAGTAGGCGG 75 9897 9916 471 

423529 276295 3 - 14 - 3 CAGGACCCCGGAGTAGGCGG 53 9897 9916 471 

423607 276 295 2 - 13 - 5 CAGGACCCCGGAGTAGGCGG 9897 9916 471 

423468 277 296 5 - 10 - 5 GCAGGACCCCGGAGTAGGCG 58 9898 9917 472 

423530 277 296 3 - 14 - 3 GCAGGACCCCGGAGTAGGCG 9898 9917 472 

423608 277 296 2 - 13 - 5 GCAGGACCCCGGAGTAGGCG 68 9898 9917 472 

381726 278 297 5 - 10 - 5 CGCAGGACCCCGGAGTAGGC 70 9899 9918 

423531 278 297 3 - 14 - 3 CGCAGGACCCCGGAGTAGGC 9899 9918 

423609 278 297 2 - 13 - 5 CGCAGGACCCCGGAGTAGGC 9899 9918 38 

423469 279298 5 - 10 - 5 GCGCAGGACCCCGGAGTAGG 79 9900 9919 473 
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TABLE 9 - continued 
Inhibition of DGAT2 mRNA by MOE gapmers targeting SEO ID NO : 1 and 2 

SEQ SEO 
ID ID 

NO : 1 NO : 1 
ISIS Start Stop 
NO Site Site Motif Sequence 

SEO SEQ 
ID ID 

NO : 2 NO : 2 SEQ 
Start Stop ID 

inhibition Site Site NO 

423532 279 298 3 - 14 - 3 GCGCAGGACCCCGGAGTAGG 71 9900 9919 473 

423610 279 298 2 - 13 - 5 GCGCAGGACCCCGGAGTAGG 72 9900 9919 473 

423470 280 299 5 - 10 - 5 CGCGCAGGACCCCGGAGTAG 74 9901 9920 474 

423533 280 299 3 - 14 - 3 CGCGCAGGACCCCGGAGTAG 9901 9920 474 

423611 280 299 2 - 13 - 5 CGCGCAGGACCCCGGAGTAG 9901 9920 474 

423471 281 300 5 - 10 - 5 CCGCGCAGGACCCCGGAGTA 75 9902 9921 475 

423534 281 300 3 - 14 - 3 CCGCGCAGGACCCCGGAGTA 9902 9921 475 

411873 686 705 5 - 10 - 5 TTGTGTGTCTTCACCAGCTG 73 37214 37233 46 

423542 686 705 3 - 14 - 3 TTGTGTGTCTTCACCAGCTG 60 37214 37233 46 
423620 686 705 2 - 13 - 5 TTGTGTGTCTTCACCAGCTG 37214 37233 46 

411898 687 706 5 - 10 - 5 GTTGTGTGTCTTCACCAGCT 37215 37234 61 

423543 687 706 3 - 14 - 3 GTTGTGTGTCTTCACCAGCT 56 37215 37234 61 

423621 687 706 2 - 13 - 5 GTTGTGTGTCTTCACCAGCT 65 37215 37234 61 

217316 688 707 5 - 10 - 5 GGTTGTGTGTCTTCACCAGC 70 37216 37235 20 

423544 688 707 3 - 14 - 3 GGTTGTGTGTCTTCACCAGC 70 37216 37235 
423622 688 707 2 - 13 - 5 GGTTGTGTGTCTTCACCAGC 68 37216 37235 20 

381727 689 708 5 - 10 - 5 AGGTTGTGTGTCTTCACCAG 74 37217 37236 39 
423545 689 708 3 - 14 - 3 AGGTTGTGTGTCTTCACCAG 61 37217 37236 39 

423623 689 708 2 - 13 - 5 AGGTTGTGTGTCTTCACCAG 37217 37236 39 

411899 690 709 5 - 10 - 5 CAGGTTGTGTGTCTTCACCA 37218 37237 6 

423546 690 709 3 - 14 - 3 CAGGTTGTGTGTCTTCACCA 68 37218 37237 62 

423624 690 709 2 - 13 - 5 CAGGTTGTGTGTCTTCACCA 37218 37237 62 

411874 691 710 5 - 10 - 5 GCAGGTTGTGTGTCTTCACC 37219 37238 47 
423547 691 710 3 - 14 - 3 GCAGGTTGTGTGTCTTCACC 37219 37238 47 

123625 691 710 2 - 13 - 5 GCAGGTTGTGTGTCTTCACC 56 37219 37238 47 

411900 692 711 5 - 10 - 5 AGCAGGTTGTGTGTCTTCAC 77 37220 37239 6 

423548 692 711 3 - 14 - 3 AGCAGGTTGTGTGTCTTCAC 63 37220 37239 63 

423626 692 711 2 - 13 - 5 AGCAGGTTGTGTGTCTTCAC 37220 37239 63 
217317 693 712 5 - 10 - 5 CAGCAGGTTGTGTGTCTTCA 37221 37240 21 

423549 693 712 3 - 14 - 3 CAGCAGGTTGTGTGTCTTCA 47 37221 37240 21 
423627 693 712 2 - 13 - 5 CAGCAGGTTGTGTGTCTTCA 57 37221 37240 21 
381728 694 713 5 - 10 - 5 TCAGCAGGTTGTGTGTCTTC 56 37222 37241 40 

423550 694 713 3 - 14 - 3 TCAGCAGGTTGTGTGTCTTC 54 37222 37241 40 

423628 694 713 2 - 13 - 5 TCAGCAGGTTGTGTGTCTTC 57 37222 37241 40 
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TABLE 9 - continued 

Inhibition of DGAT2 mRNA by MOE gapmers targeting SEQ ID NO : 1 and 2 

SEQ 
ID 

NO : 1 
ISIS Start 
NO Site 

SEQ 
ID 

NO : 1 
Stop 
Site Motif Sequence 

SEQ SEQ 
ID ID 

NO : 2 NO : 2 SEQ 
Start Stop ID 
Site Site inhibition 

411901 695 714 5 - 10 - 5 GTCAGCAGGTTGTGTGTCTT 59 37223 37242 64 

423551 695 714 3 - 14 - 3 GTCAGCAGGTTGTGTGTCTT 37223 37242 64 

423629 695 714 2 - 13 - 5 GTCAGCAGGTTGTGTGTCTT 58 37223 37242 64 

411875 696 715 5 - 10 - 5 GGTCAGCAGGTTGTGTGTCT 37224 37243 48 

423552 696 715 3 - 14 - 3 GGTCAGCAGGTTGTGTGTCT 57 37224 37243 48 

423630 696 715 2 - 13 - 5 GGTCAGCAGGTTGTGTGTCT 45 37224 37243 48 

411902 697 716 5 - 10 - 5 TGGTCAGCAGGTTGTGTGTC 37225 37244 65 

423553 697 716 3 - 14 - 3 TGGTCAGCAGGTTGTGTGTC 57 37225 37244 65 

423631 697 716 2 - 13 - 5 TGGTCAGCAGGTTGTGTGTC 57 37225 37244 65 

413231 814 833 5 - 10 - 5 GGTAAGGCCGTATGCCTGGG 71 37342 37361 221 

423535 814 833 3 - 14 - 3 GGTAAGGCCGTATGCCTGGG 51 37342 37361 221 

423613 814 833 2 - 13 - 5 GGTAAGGCCGTATGCCTGGG 53 37342 37361 221 

423472 815 834 5 - 10 - 5 AGGTAAGGCCGTATGCCTGG 72 37343 37362 476 

423536 815 834 3 - 14 - 3 AGGTAAGGCCGTATGCCTGG 67 37343 37362 476 

423614 815 834 2 - 13 - 5 AGGTAAGGCCGTATGCCTGG 63 37343 37362 476 

423473 816 835 5 - 10 - 5 CAGGTAAGGCCGTATGCCTG 63 37344 37363 477 

423537 816 835 3 - 14 - 3 CAGGTAAGGCCGTATGCCTG 72 37344 37363 477 

423615 816 835 2 - 13 - 5 CAGGTAAGGCCGTATGCCTG 59 37344 37363 477 

413232 817 836 5 - 10 - 5 CCAGGTAAGGCCGTATGCCT 76 37345 37364 225 

423538 817 836 3 - 14 - 3 CCAGGTAAGGCCGTATGCCT 71 37345 37364 225 

423616 817 836 2 - 13 - 5 CCAGGTAAGGCCGTATGCCT 64 37345 37364 225 

423474 818 837 5 - 10 - 5 GCCAGGTAAGGCCGTATGCC 68 37346 37365 478 

423539 818 837 3 - 14 - 3 GCCAGGTAAGGCCGTATGCC 37346 37365 478 

423617 818 837 2 - 13 - 5 GCCAGGTAAGGCCGTATGCC 66 37346 37365 478 

423475 819 838 5 - 10 - 5 AGCCAGGTAAGGCCGTATGC 70 37347 37366 479 

423540 819 838 3 - 14 - 3 AGCCAGGTAAGGCCGTATGC 51 37347 37366 479 

423618 819 838 2 - 13 - 5 AGCCAGGTAAGGCCGTATGC 67 37347 37366 479 

413233 820 839 5 - 10 - 5 TAGCCAGGTAAGGCCGTATG 60 37348 37367 226 

423541 820 839 3 - 14 - 3 TAGCCAGGTAAGGCCGTATG 49 37348 37367 226 

423619 820 839 2 - 13 - 5 TAGCCAGGTAAGGCCGTATG 51 37348 37367 226 

217328 938 957 5 - 10 - 5 GCATTGCCACTCCCATTCTT 82 38091 38110 144 
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TABLE 10 

Inhibition of DGAT2 mRNA by MOE gapmers targeting SEO ID NO : 1 and 2 

SEQ SEO 
ID ID 

NO : 1 NO : 1 
ISIS Start Stop 
NO Site Site Motif Sequence 

SEO SEQ 
ID ID 

NO : 2 NO : 2 SEQ 
Start Stop ID 
Site Site NO inhibition 

413251 935 954 5 - 10 - 5 TTGCCACTCCCATTCTTTGA 57 38088 38107 244 
423476 935 3 - 14 - 3 TTGCCACTCCCATTCTTTGA 59 38088 38107 244 

423554 935 954 2 - 13 - 5 TTGCCACTCCCATTCTTTGA 57 38088 38107 244 

423435 936 955 5 - 10 - 5 ATTGCCACTCCCATTCTTTG 35 38089 38108 480 
423477 936 955 3 - 14 - 3 ATTGCCACTCCCATTCTTTG 40 38089 38108 480 
423555 936 955 2 - 13 - 5 ATTGCCACTCCCATTCTTTG 53 38089 38108 480 
423436 937 956 5 - 10 - 5 CATTGCCACTCCCATTCTTT 44 38090 38109 481 
423478 937 956 3 - 14 - 3 CATTGCCACTCCCATTCTTT 46 38090 38109 481 
423556 937 956 2 - 13 - 5 CATTGCCACTCCCATTCTTT 40 38090 38109 481 

217328 938 957 5 - 10 - 5 GCATTGCCACTCCCATTCTT 38091 38110 144 

423479 938 957 3 - 14 - 3 GCATTGCCACTCCCATTCTT 38091 38110 144 
423557 938 957 2 - 13 - 5 GCATTGCCACTCCCATTCTT 38091 38110 144 
380133 939 958 5 - 10 - 5 AGCATTGCCACTCCCATTCT 74 38092 38111 482 
423480 939 958 3 - 14 - 3 AGCATTGCCACTCCCATTCT 67 38092 38111 482 

423558 939 50 38092 38111 482 958 2 - 13 - 5 AGCATTGCCACTCCCATTCT 
959 5 - 10 - 5 TAGCATTGCCACTCCCATTC 423437 940 38093 38112 483 

423481 940 959 3 - 14 - 3 TAGCATTGCCACTCCCATTC 38093 38112 483 
423559 940 959 2 - 13 - 5 TAGCATTGCCACTCCCATTC 60 38093 38112 483 

423438 941 960 5 - 10 - 5 ATAGCATTGCCACTCCCATT 57 38094 38113 484 
423482 941 960 3 - 14 - 3 ATAGCATTGCCACTCCCATT 71 38094 38113 484 

423560 941 960 2 - 13 - 5 ATAGCATTGCCACTCCCATT 57 38094 38113 484 

423439 942 961 5 - 10 - 5 GATAGCATTGCCACTCCCAT 66 38095 38114 485 

423483 942 961 3 - 14 - 3 GATAGCATTGCCACTCCCAT 75 38095 38114 485 

423561 942 961 2 - 13 - 5 GATAGCATTGCCACTCCCAT 38095 38114 485 
217329 943 962 5 - 10 - 5 TGATAGCATTGCCACTCCCA 64 38096 38115 486 

423484 943 962 3 - 14 - 3 TGATAGCATTGCCACTCCCA 66 38096 38115 486 
423562 943 9622 - 13 - 5 TGATAGCATTGCCACTCCCA 38096 38115 486 

413252 976 995 5 - 10 - 5 TCAGAGACTCAGCCGCACCC 55 38129 38148 245 

423485 976 995 3 - 14 - 3 TCAGAGACTCAGCCGCACCC 38129 38148 245 

423563 976 995 2 - 13 - 5 TCAGAGACTCAGCCGCACCC 56 38129 38148 245 

423440 977 996 5 - 10 - 5 CTCAGAGACTCAGCCGCACC 80 38130 38149 487 

423486 977 3 - 14 - 3 CTCAGAGACTCAGCCGCACC 38130 38149 487 

423564 977 996 2 - 13 - 5 CTCAGAGACTCAGCCGCACC 38130 38149 487 

423441 978 997 5 - 10 - 5 GCTCAGAGACTCAGCCGCAC 86 38131 38150 488 

423487 978 997 3 - 14 - 3 GCTCAGAGACTCAGCCGCAC 38131 38150 488 



US 2018 / 0312845 A1 Nov . 1 , 2018 
66 

TABLE 10 - continued 
Inhibition of DGAT2 mRNA by MOE gapmers targeting SEO ID NO : 1 and 2 

SEQ SEO 
ID ID 

NO : 1 NO : 1 
ISIS Start Stop 
NO Site Site Motif Sequence 

SEO SEQ 
ID ID 

NO : 2 NO : 2 SEQ 
Start Stop ID 

inhibition Site Site NO 

423565 978 997 2 - 13 - 5 GCTCAGAGACTCAGCCGCAC 82 38131 38150 488 

366730 979 998 5 - 10 - 5 AGCTCAGAGACTCAGCCGCA 38132 38151 150 

423488 979 998 3 - 14 - 3 AGCTCAGAGACTCAGCCGCA 77 38132 38151 150 

423566 979 998 2 . 2 - 13 - 5 AGCTCAGAGACTCAGCCGCA 38132 38151 150 
423442 980 999 5 - 10 - 5 GAGCTCAGAGACTCAGCCGC 81 38133 38152 489 
423489 980 999 3 - 14 - 3 GAGCTCAGAGACTCAGCCGC 38133 38152 489 

423567 980 999 2 - 13 - 5 GAGCTCAGAGACTCAGCCGC 38133 38152 489 

423443 981 1000 5 - 10 - 5 GGAGCTCAGAGACTCAGCCG 73 38134 38153 490 

423490 981 1000 3 - 14 - 3 GGAGCTCAGAGACTCAGCCG 81 38134 38153 490 

423568 981 1000 2 - 13 - 5 GGAGCTCAGAGACTCAGCCG 65 38134 38153 490 

423444 982 1001 5 - 10 - 5 TGGAGCTCAGAGACTCAGCC 77 38135 38154 153 

423491 982 1001 3 - 14 - 3 TGGAGCTCAGAGACTCAGCC 76 38135 38154 153 

423569 9821001 2 - 13 - 5 TGGAGCTCAGAGACTCAGCC 2 38135 38154 153 

423445 983 1002 5 - 10 - 5 ATGGAGCTCAGAGACTCAGC 78 38136 38155 491 

423492 9831002 3 - 14 - 3 ATGGAGCTCAGAGACTCAGC 71 38136 38155 491 
423570 983 1002 2 - 13 - 5 ATGGAGCTCAGAGACTCAGC 38136 38155 491 
366731 984 1003 5 - 10 - 5 CATGGAGCTCAGAGACTCAG 38137 38156 492 
423493 984 1003 3 - 14 - 3 CATGGAGCTCAGAGACTCAG 62 38137 38156 492 
423571 984 1003 2 - 13 - 5 CATGGAGCTCAGAGACTCAG 38137 38156 492 

423446 985 1004 5 - 10 - 5 GCATGGAGCTCAGAGACTCA 69 38138 38157 493 

423494 985 1004 3 - 14 - 3 GCATGGAGCTCAGAGACTCA 51 38138 38157 493 

423572 985 1004 2 - 13 - 5 GCATGGAGCTCAGAGACTCA 38138 38157 493 

423447 986 1005 5 - 10 - 5 GGCATGGAGCTCAGAGACTC 38139 38158 494 

423495 986 1005 3 - 14 - 3 GGCATGGAGCTCAGAGACTC 74 38139 38158 494 

423573 986 1005 2 - 13 - 5 GGCATGGAGCTCAGAGACTC 38139 38158 494 

413253 987 1006 5 - 10 - 5 AGGCATGGAGCTCAGAGACT 38140 38159 246 

423496 9871006 3 - 14 - 3 AGGCATGGAGCTCAGAGACT 66 38140 38159 246 

423574 987 1006 2 - 13 - 5 AGGCATGGAGCTCAGAGACT 38140 38159 246 

423448 988 1007 5 - 10 - 5 CAGGCATGGAGCTCAGAGAC 57 38141 38160 495 

423497 988 1007 3 - 14 - 3 CAGGCATGGAGCTCAGAGAC 76 38141 38160 495 

423575 988 1007 2 - 13 - 5 CAGGCATGGAGCTCAGAGAC 38141 38160 495 
369255 1339 1358 5 - 10 - 5 CCAGGGCCTCCATGTACATG 83 41310 41329 103 

423498 1339 1358 3 - 14 - 3 CCAGGGCCTCCATGTACATG 41310 41329 103 

423576 1339 1358 2 - 13 - 5 CCAGGGCCTCCATGTACATG 69 41310 41329 103 



US 2018 / 0312845 A1 Nov . 1 , 2018 
67 

TABLE 10 - continued 
Inhibition of DGAT2 mRNA by MOE gapmers targeting SEO ID NO : 1 and 2 

SEQ SEO 
ID ID 

NO : 1 NO : 1 
ISIS Start Stop 
NO Site Site Motif Sequence 

SEO SEQ 
ID ID 

NO : 2 NO : 2 SEQ 
Start Stop ID 

inhibition Site Site NO 
411944 1340 1359 5 - 10 - 5 ACCAGGGCCTCCATGTACAT 85 41311 41330 120 
423499 1340 1359 3 - 14 - 3 ACCAGGGCCTCCATGTACAT 84 41311 41330 120 

423577 1340 1359 2 - 13 - 5 ACCAGGGCCTCCATGTACAT 50 41311 41330 120 
411945 1341 1360 5 - 10 - 5 CACCAGGGCCTCCATGTACA 80 41312 41331 121 

423500 1341 1360 3 - 14 - 3 CACCAGGGCCTCCATGTACA 41312 41331 121 

423578 1341 1360 2 - 13 - 5 CACCAGGGCCTCCATGTACA 41312 41331 121 

1361 5 - 10 - 5 TCACCAGGGCCTCCATGTAC 41313 41332 122 411946 1342 
423501 1342 1361 3 - 14 - 3 TCACCAGGGCCTCCATGTAC 41313 41332 122 

423579 1342 1361 2 - 13 - 5 TCACCAGGGCCTCCATGTAC 41313 41332 122 

Example 3 : Antisense Inhibition of Human DGAT2 
in HepG2 Cells by MOE Gapmers 

[ 0458 ] Antisense oligonucleotides were designed target 
ing a DGAT2 nucleic acid and were tested for their effects 
on DGAT2 mRNA in vitro . The antisense oligonucleotides 
were tested in a series of experiments that had similar culture 
conditions . Previously disclosed oligonucleotides , ISIS 
217317 , 217328 , ISIS 366722 , ISIS 366710 , ISIS 366714 , 
ISIS 366728 , ISIS 366746 , and ISIS 369255 were included 
in this study as benchmark oligonucleotides . The results for 
each experiment are presented in separate tables shown 
below . Cultured HepG2 cells at a density of 20 , 000 cells per 
well were transfected using electroporation with 4 , 500 nM 
antisense oligonucleotide . After a treatment period of 
approximately 24 hours , RNA was isolated from the cells 
and DGAT2 mRNA levels were measured by quantitative 
real - time PCR . Human primer probe set RTS2988 MGB was 
used to measure mRNA levels . The potency of some oligo 
nucleotides was measured with human primer probe set 
RTS2367 ( forward sequence GGCCTCCCGGAGACTGA , 
designated herein as SEQ ID NO : 4 ; reverse sequence 
AAGTGATTTGCAGCTGGTTCCT , designated herein as 
SEQ ID NO : 5 ; probe sequence AGGTGAACTGAGCCA 
GCCTTCGGG , designated herein as SEO ID NO : 6 ) . 
DGAT2 mRNA levels were adjusted according to total RNA 
content , as measured by RIBOGREEN® . Results are pre 

sented as percent inhibition of DGAT2 , relative to untreated 
control cells . The results show several antisense oligonucle 
otides demonstrate greater potency than the benchmark 
oligonucleotides . 
[ 0459 ] The newly designed chimeric antisense oligonucle 
otides in the Tables below were designed as 5 - 10 - 5 MOE 
gapmers . The 5 - 10 - 5 MOE gapmers are 20 nucleosides in 
length , wherein the central gap segment comprises of ten 
2 ' - deoxynucleosides and is flanked by wing segments on the 
5 ' direction and the 3 ' direction comprising five nucleosides 
each . Each nucleoside in the 5 ' wing segment and each 
nucleoside in the 3 ' wing segment has a 2 ' - MOE modifica 
tion . The internucleoside linkages throughout each gapmer 
are phosphorothioate ( PSS ) linkages . All cytosine residues 
throughout each gapmer are 5 - methylcytosines . “ Start site ” 
indicates the 5 ' - most nucleoside to which the gapmer is 
targeted in the human gene sequence . " Stop site ” indicates 
the 3 ' - most nucleoside to which the gapmer is targeted in the 
human gene sequence . Each gapmer listed in the Tables 
below is targeted to SEQ ID NO : 1 , SEQ ID NO : 2 , or both . 
‘ n / a ’ indicates that the antisense oligonucleotide does not 
target that particular gene sequence with 100 % complemen 
tarity . In case the sequence alignment for a target gene 
sequence in a particular table is not shown , it is understood 
that none of the oligonucleotides presented in that table align 
with 100 % complementarity with that target gene sequence . 

TABLE 7 
Inhibition of DGAT2 MRNA by 5 - 10 - 5 MOE gapmers 

targeting SEQ ID NO : 2 

SEQ SEQ 
IDID 

NO : 2 NO : 2 
Start Stop 

ISIS NO Site Site Sequence inhibition 
SEQ ID 

NO 

334177 9896 9915 AGGACCCCGGAGTAGGCGGC 76 145 

366710 25551 25570 GACCTATTGAGCCAGGTGAC 60 146 
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TABLE 7 - continued 

Inhibition of DGAT2 MRNA by 5 - 10 - 5 MOE gapmers 
targeting SEO ID NO : 2 

SEQ SEQ 
ID ID 

NO : 2 NO : 2 
Start Stop 

ISIS NO Site Site Sequence inhibition 
SEQ ID 
NO 

366722 31097 31116 GTGCAGAATATGTACATGAG 50 148 
413433 32431 32450 GCCTGGACAAGTCCTGCCCA 80 425 

523014 35670 35689 TTCTACTCAAAAATATACAT 23 4084 

495875 36249 36268 TAAGGGTATTCTGCTCATAA 2148 

495876 36250 36269 GTAAGGGTATTCTGCTCATA 83 2149 

495877 36251 36270 AGTAAGGGTATTCTGCTCAT 2150 

495878 36252 36271 GAGTAAGGGTATTCTGCTCA 2151 

523015 36254 36273 ATGAGTAAGGGTATTCTGCT 68 4085 

523016 36255 36274 AATGAGTAAGGGTATTCTGC 65 4086 

523017 36256 36275 CAATGAGTAAGGGTATTCTG 3 4087 

523018 36257 36276 ACAATGAGTAAGGGTATTCT 25 4088 

495879 36259 36278 AGACAATGAGTAAGGGTATT 64 2152 

495880 36260 36279 GAGACAATGAGTAAGGGTAT 62 2153 

495881 36261 36280 AGAGACAATGAGTAAGGGTA 64 2154 

495882 36262 36281 GAGAGACAATGAGTAAGGGT 2155 

523019 36513 36532 CAGCCCTGTGCCAGCCAGCC 4089 

523020 36514 36533 ACAGCCCTGTGCCAGCCAGC 17 4090 

523021 36515 36534 GACAGCCCTGTGCCAGCCAG 52 4091 

523022 36516 36535 CGACAGCCCTGTGCCAGCCA 62 4092 

495886 36518 36537 AGCGACAGCCCTGTGCCAGC 57 2159 

495887 36519 36538 AAGCGACAGCCCTGTGCCAG 46 2160 

495888 36520 36539 CAAGCGACAGCCCTGTGCCA 28 2161 

495889 36521 36540 ACAAGCGACAGCCCTGTGCC 2162 

523023 36579 36598 ACTTTCCCACAGTCAGCTGG 59 4093 

523024 36580 36599 AACTTTCCCACAGTCAGCTG 51 4094 

523025 36581 36600 AAACTTTCCCACAGTCAGCT 68 4095 

523026 36582 36601 GAAACTTTCCCACAGTCAGC 73 4096 

523027 36584 36603 TGGAAACTTTCCCACAGTCA 68 4097 

523028 36585 36604 ATGGAAACTTTCCCACAGTC 52 4098 

52302936586 36605 AATGGAAACTTTCCCACAGT 23 4099 

523030 36587 36606 AAATGGAAACTTTCCCACAG 4100 

523031 36842 36861 AAATCCAACCCTTGTCACTC 28 4101 

523032 36843 36862 CAAATCCAACCCTTGTCACT 4102 

523033 36844 36863 TCAAATCCAACCCTTGTCAC 21 4103 
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TABLE 7 - continued 

Inhibition of DGAT2 MRNA by 5 - 10 - 5 MOE gapmers 
targeting SEO ID NO : 2 

SEQ SEQ 
ID ID 

NO : 2 NO : 2 
Start Stop 

ISIS NO Site Site Sequence inhibition 
SEQ ID 
NO 

523034 36845 36864 CTCAAATCCAACCCTTGTCA 38 4104 

523035 37120 37139 TGGATGTGTCATTTCCCCTG 69 4105 

217328 38091 38110 GCATTGCCACTCCCATTCTT 144 

423444 38135 38154 TGGAGCTCAGAGACTCAGCC 56 153 

522979 39671 39690 AGTGCAAGAGTTACCTCCTC 67 4106 

522980 39672 39691 CAGTGCAAGAGTTACCTCCT 4107 

522981 39673 39692 GCAGTGCAAGAGTTACCTCC 60 4108 

522982 39674 39693 AGCAGTGCAAGAGTTACCTC 4109 . 

522983 39681 39700 ATCAGTTAGCAGTGCAAGAG 46 4110 

522984 39682 39701 TATCAGTTAGCAGTGCAAGA 4111 

522985 39683 39702 CTATCAGTTAGCAGTGCAAG 52 4112 

522986 39684 39703 CCTATCAGTTAGCAGTGCAA 64 4113 

522987 39686 39705 TTCCTATCAGTTAGCAGTGC 4114 

522988 39687 39706 ATTCCTATCAGTTAGCAGTG 47 4115 

522989 39688 39707 AATTCCTATCAGTTAGCAGT 16 4116 

522990 39689 39708 TAATTCCTATCAGTTAGCAG 4117 

522991 39814 39833 TCTATGCTGCAGTCATATTA 28 4118 

522992 39815 39834 GTCTATGCTGCAGTCATATT 20 4119 

522993 39816 39835 GGTCTATGCTGCAGTCATAT 45 4120 

522994 39817 39836 AGGTCTATGCTGCAGTCATA 40 4121 

522995 39819 39838 ACAGGTCTATGCTGCAGTCA 56 4122 

522996 39820 39839 GACAGGTCTATGCTGCAGTC 4123 

522997 39821 39840 TGACAGGTCTATGCTGCAGT 4124 

522998 39822 39841 CTGACAGGTCTATGCTGCAG 54 4125 

522999 39829 39848 CACTCTTCTGACAGGTCTAT 54 4126 

523000 39830 39849 CCACTCTTCTGACAGGTCTA 70 4127 

523001 39831 39850 TCCACTCTTCTGACAGGTCT 69 4128 

523002 39832 39851 TTCCACTCTTCTGACAGGTC 84 4129 

523003 39834 39853 TTTTCCACTCTTCTGACAGG 4130 

523004 39835 39854 GTTTTCCACTCTTCTGACAG 4131 

523005 39836 39855 TGTTTTCCACTCTTCTGACA 24 4132 

523006 40329 40348 ATCTCTTCCATCTCCACTGC 30 4133 

523007 40330 40349 CATCTCTTCCATCTCCACTG 32 4134 

523008 40331 40350 ACATCTCTTCCATCTCCACT 39 4135 
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TABLE 7 - continued 

Inhibition of DGAT2 MRNA by 5 - 10 - 5 MOE gapmers 
targeting SEO ID NO : 2 

SEQ SEQ 
ID ID 

NO : 2 NO : 2 
Start Stop 

ISIS NO Site Site Sequence inhibition 
SEQ ID 

NO 

523009 40332 40351 CACATCTCTTCCATCTCCAC 40 4136 

523010 40334 40353 TGCACATCTCTTCCATCTCC 50 4137 

523011 40335 40354 ATGCACATCTCTTCCATCTC 35 4138 

523012 40336 40355 CATGCACATCTCTTCCATCT 43 4139 

523013 40337 40356 TCATGCACATCTCTTCCATC 4140 

369255 41310 41329 CCAGGGCCTCCATGTACATG 33 103 

411947 41315 41334 CTTCACCAGGGCCTCCATGT 123 

366746 41337 41356 TGGTCTTGTGCTTGTCGAAG 46 151 

TABLE 11 

Inhibition of DGAT2 MRNA by 5 - 10 - 5 MOE gapmers targeting 
SEO ID NOs : 1 and 2 

SEQ SEQ 
ID ID 

NO : 1 NO : 1 
Start Stop 
Site Site Sequence 

SEO SEQ 
ID ID 

NO : 2 NO : 2 SEQ 
Start Stop ID 
Site Site NO 

ISIS 
NO inhibition 

413433 n / a n / a GCCTGGACAAGTCCTGCCCA 82 32431 32450 425 
472154 105 124 GACACCTGGAGCTGCGGCCG 9726 9745 573 

472155 106 125 GGACACCTGGAGCTGCGGCC 79 9727 9746 574 
472156 107 126 AGGACACCTGGAGCTGCGGC 79 9728 9747 575 

472157 108 127 TAGGACACCTGGAGCTGCGG 56 9729 9748 576 

472158 110 129 GCTAGGACACCTGGAGCTGC 9731 9750 577 

472159 111 130 GGCTAGGACACCTGGAGCTG 9732 9751 578 
472160 161 180 CAGGGCTTCGCGCAGAGCAC 46 9782 9801 579 
472161 162 181 CCAGGGCTTCGCGCAGAGCA 9783 9802 580 

472162 164 183 GGCCAGGGCTTCGCGCAGAG 9785 9804 581 

472163 253 272 TGAGGGTCTTCATGGCTGAA 40 9874 9893 582 

472164 255 274 TATGAGGGTCTTCATGGCTG 69 9876 9895 583 
472165 256 275 CTATGAGGGTCTTCATGGCT 9877 9896 584 

472166 257 276 GCTATGAGGGTCTTCATGGC 9878 9897 585 

472167 259 278 CGGCTATGAGGGTCTTCATG 59 9880 9899 586 

472168 260 279 GCGGCTATGAGGGTCTTCAT 9881 9900 587 

472169 261 280 GGCGGCTATGAGGGTCTTCA 57 9882 9901 588 

472170 262 281 AGGCGGCTATGAGGGTCTTC 9883 9902 589 

472171 264 283 GTAGGCGGCTATGAGGGTCT 32 9885 9904 590 
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TABLE 11 - continued 

Inhibition of DGAT2 MRNA by 5 - 10 - 5 MOE gapmers targeting 
SEO ID NOS : 1 and 2 

SEQ SEQ 
IDID 

NO : 1 NO : 1 
ISIS Start Stop 
NO Site Site Sequence 

SEQ SEQ 
ID ID 

NO : 2 NO : 2 SEQ 
Start Stop ID 
Site Site NO inhibition 

472172 265 284 AGTAGGCGGCTATGAGGGTC 23 9886 9905 591 
472173 267 286 GGAGTAGGCGGCTATGAGGG 15 9888 9907 592 
472174 268 287 CGGAGTAGGCGGCTATGAGG 48 98899908 593 

9891 9910 594 472175 270 289 CCCGGAGTAGGCGGCTATGA 80 

472176 290 CCCCGGAGTAGGCGGCTATG 75 9892 9911 595 
472177 273 292 GACCCCGGAGTAGGCGGCTA 69 9894 9913 596 
472178 274 293 GGACCCCGGAGTAGGCGGCT 9895 9914 597 
334177 275 294 AGGACCCCGGAGTAGGCGGC 74 9896 9915 145 
472179305 324 CGGTCAGCCTCGGCCTGACG 30 9926 9945 598 
472180 306 325 CCGGTCAGCCTCGGCCTGAC 9927 9946 599 
472181 308 327 ???CGGTCAGCCTCGGCCTG 43 9929 9948 600 
472182 309 328 GCTCCGGTCAGCCTCGGCCT 61 9930 9949 601 
472183 311 330 TGGCTCCGGTCAGCCTCGGC 9932 9951 602 
472184 312 331 CTGGCTCCGGTCAGCCTCGG 00 9933 9952 603 

472185 313 332 GCTGGCTCCGGTCAGCCTCG 35 9934 9953 604 

472186 314 333 CGCTGGCTCCGGTCAGCCTC 9935 9954 605 

472187 315 334 GCGCTGGCTCCGGTCAGCCT 9936 
9953 

9955 606 
9972 607 472188 332 351 GCAGGTCCTCCGTGAGAGCG 63 

472189 333 352 CGCAGGTCCTCCGTGAGAGC 68 9954 9973 608 
472190 334 353 GCGCAGGTCCTCCGTGAGAG 40 9955 9974 609 

472191 335 354 AGCGCAGGTCCTCCGTGAGA 39 9956 9975 610 
472192 336 355 CAGCGCAGGTCCTCCGTGAG 9957 9976 611 
472193 337 356 ACAGCGCAGGTCCTCCGTGA 9958 9977 612 

472194 338 357 GACAGCGCAGGTCCTCCGTG 3 9959 9978 613 
472195 340 359 GCGACAGCGCAGGTCCTCCG 9961 9980 614 
472196 341 360 CGCGACAGCGCAGGTCCTCC 65 9962 9981 615 
472197 342 361 GCGCGACAGCGCAGGTCCTC 57 9963 9982 616 
472198 343 362 CGCGCGACAGCGCAGGTCCT 58 9964 9983 617 

472199 344 363 TCGCGCGACAGCGCAGGTCC 3 9965 9984 618 

472200 345 364 CTCGCGCGACAGCGCAGGTC 

472201 346 365 CCTCGCGCGACAGCGCAGGT 26 

9966 
9967 
9968 
9970 

9985 619 
9986 620 
9987 621 
9989 622 

472202 347 366 CCCTCGCGCGACAGCGCAGG 32 

472203 349 368 ACCCCTCGCGCGACAGCGCA 
472204 350 369 GACCCCTCGCGCGACAGCGC 72 9971 9990 623 
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TABLE 11 - continued 

Inhibition of DGAT2 MRNA by 5 - 10 - 5 MOE gapmers targeting 
SEO ID NOS : 1 and 2 

SEQ SEQ 
IDID 

NO : 1 NO : 1 
ISIS Start Stop 
NO Site Site Sequence 

SEQ SEQ 
ID ID 

NO : 2 NO : 2 SEQ 
Start Stop ID 
Site Site NO inhibition 

472205 351 370 AGACCCCTCGCGCGACAGCG 74 9972 9991 624 
472206 352 371 CAGACCCCTCGCGCGACAGC 67 9973 9992 625 

472207 353 372 CCAGACCCCTCGCGCGACAG 53 9974 9993 626 

472208 354 373 CCCAGACCCCTCGCGCGACA 70 9975 9994 627 

472209 356 375 ??cccAGAccccTCGCGCGA 50 9977 9996 628 
472210 357 376 ???cccAGAccccTCGCGCG 31 9978 9997 629 
472211 358 377 ATCTCCCAGACCCCTCGCGC 54 99799998 630 
472212 359 378 CATCTCCCAGACCCCTCGCG 9980 9999 631 
472213 360 379 CCATCTCCCAGACCCCTCGC 9981 10000 632 
472214 362 381 ccccATC??cCAGAcccc?? 4 9983 10002 633 
472215 363 382 GCCCCATCTCCCAGACCCCT 3 n / a 634 

472216 364 383 ?cccccATC??cCAGAcccc 46 n / a 635 
472217 365 384 GTGCCCCATCTCCCAGACCC n / a n / a 636 

472218 366 385 AGTGCCCCATCTCCCAGACC n / a 637 

n / a 638 472219 368 
472220 369 

387 CCAGTGCCCCATCTCCCAGA 
388 TCCAGTGCCCCATCTCCCAG n / a n / a 639 

472221 371 390 GATCCAGTGCCCCATCTCCC n / a 640 
472222 372 391 GGATCCAGTGCCCCATCTCC n / a 641 
472223 374 393 CTGGATCCAGTGCCCCATCT n / a 642 

472224 375 394 GCTGGATCCAGTGCCCCATC 39 n / a n / a 643 

472225 377 396 ATGCTGGATCCAGTGCCCCA n / a 644 

472226 378 397 GATGCTGGATCCAGTGCCCC 18 n / a n / a 645 

472227 380 399 AGGATGCTGGATCCAGTGCC 41 25506 25525 646 
472228 381 400 GAGGATGCTGGATCCAGTGC 17 25507 25526 647 

472229 383 402 GAGAGGATGCTGGATCCAGT 25509 25528 648 

TABLE 12 

Inhibition of DGAT2 MRNA by 5 - 10 - 5 MOE gapmers targeting 
SEQ ID NOS : 1 and 2 

SEO SEO 
IDID 

NO : 1 NO : 1 
ISIS Start Stop 
NO Site Site Sequence 

SEQ 
ID 

NO : 2 
Start 
Site 

SEQ 
ID 

NO : 2 SEO 
Stop ID 
Site NO inhibition 

413433 n / a n / a GCCTGGACAAGTCCTGCCCA 75 32431 32450 425 

472373 782 801 ACTTCTGTGGCCTCTGTGCT 31 37310 37329 649 
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TABLE 12 - continued 

Inhibition of DGAT2 MRNA by 5 - 10 - 5 MOE gapmers targeting 
SEO ID NOS : 1 and 2 

SEQ SEQ 
IDID 

NO : 1 NO : 1 
ISIS Start Stop 
NO Site Site Sequence 

SEQ SEQ 
ID ID 

NO : 2 NO : 2 SEC 
Start Stop ID 
Site Site NO inhibition 

472374 784 803 TCACTTCTGTGGCCTCTGTG 42 37312 37331 650 

472375 785 804 CTCACTTCTGTGGCCTCTGT 53 37313 37332 651 

472376 787 806 TGCTCACTTCTGTGGCCTCT 66 37315 37334 652 

472377 788 807 TTGCTCACTTCTGTGGCCTC 78 37316 37335 653 

472378 790 809 TCTTGCTCACTICTGTGGCC 57 37318 37337 654 

472379 791 810 TTC??????????cTGTGGC 37319 37338 655 
472380 793 812 ACTTCTTGCTCACTTCTGTG 37321 37340 656 

472381 794 813 AACTTCTTGCTCACTTCTGT 14 37322 37341 657 

472382 796 815 GGAACTTCTTGCTCACTTCT 37324 37343 658 

472383 797 816 GGGAACTTCTTGCTCACTTC 37325 37344 659 

472384 799 818 CTGGGAACTTCTTGCTCACT 37327 37346 660 
472385 800 819 CCTGGGAACTTCTTGCTCAC 37328 37347 661 

472386 802 821 TGCCTGGGAACTTCTTGCTC 54 37330 37349 662 
472387 803 822 ATGCCTGGGAACTTCTTGCT 37331 37350 663 

472388 805 824 GTATGCCTGGGAACTTCTTG 26 37333 37352 664 

472389 806 825 CGTATGCCTGGGAACTTCTT 
472390 807 826 CCGTATGCCTGGGAACTTCT 

37334 37353 665 
37335 37354 666 
37337 37356 667 472391 809 828 GGCCGTATGCCTGGGAACTT 47 

472392 810 829 AGGCCGTATGCCTGGGAACT 37338 37357 668 

472393 812 831 TAAGGCCGTATGCCTGGGAA 37340 37359 669 
472394 813 832 GTAAGGCCGTATGCCTGGGA 37341 37360 670 mm 472395 821 840 GTAGCCAGGTAAGGCCGTAT 37349 37368 671 
472396 822 841 TGTAGCCAGGTAAGGCCGTA 37350 37369 672 
472397 824 843 AGTGTAGCCAGGTAAGGCCG 37352 37371 673 
472398 825 844 CAGTGTAGCCAGGTAAGGCC 63 37353 37372 674 

472399 826 845 CCAGTGTAGCCAGGTAAGGC 37354 37373 675 

472400 862 881 GGTACTCCCTCAACACAGGC 37390 37409 676 

472401 863 882 AGGTACTCCCTCAACACAGG 37391 37410 677 

472402 865 884 TCAGGTACTCCCTCAACACA 37393 37412 678 

472403 866 885 ATCAGGTACTCCCTCAACAC 13 37394 37413 679 
472404 868 887 ACATCAGGTACTccc????? 11 37396 37415 680 
472405 869 888 GACATCAGGTACTCCCTCAA 27 37397 37416 681 

472406 871 890 CAGACATCAGGTACTCCCTC 39 37399 37418 682 

472407 872 891 CCAGACATCAGGTACTCCCT 46 37400 37419 683 
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TABLE 12 - continued 

Inhibition of DGAT2 MRNA by 5 - 10 - 5 MOE gapmers targeting 
SEO ID NOS : 1 and 2 

SEQ SEQ 
IDID 

NO : 1 NO : 1 
ISIS Start Stop 
NO Site Site Sequence 

SEQ SEQ 
ID ID 

NO : 2 NO : 2 SEQ 
Start Stop ID 
Site Site NO inhibition 

472408 873 892 TCCAGACATCAGGTACTCCC 32 37401 37420 684 

472409 874 893 CTCCAGACATCAGGTACTCC 37402 37421 685 

472410 879 898 GATACCTCCAGACATCAGGT 33 n / a n / a 686 
472411 880 899 AGATACCTCCAGACATCAGG 17 n / a n / a 687 
472412 882 901 GCAGATACCTCCAGACATCA n / a 688 
472413 883 902 GGCAGATACCTCCAGACATC 44 n / a n / a 689 

472414 885 904 AGGGCAGATACCTCCAGACA n / a n / a 690 
472415 886 CAGGGCAGATACCTCCAGAC 16 n / a n / a 691 
472416 888 907 GACAGGGCAGATACCTCCAG n / a n / a 692 
472417 889 908 TGACAGGGCAGATACCTCCA n / a n / a 693 
472418 911 930 AAATAGTCTATGGTGTCCCG 38064 38083 694 

472419 912 931 CAAATAGTCTATGGTGTCCC 38065 38084 695 
472420 914 933 AGCAAATAGTCTATGGTGTC 38067 38086 696 
472421 915 934 AAGCAAATAGTCTATGGTGT 22 38068 38087 697 

472422 917 936 GAAAGCAAATAGTCTATGGT 24 38070 38089 698 
472423 918 937 TGAAAGCAAATAGTCTATGG 38071 38090 699 
472424 920 939 TTTGAAAGCAAATAGTCTAT 17 38073 38092 700 

38074 38093 701 472425 921 940 CTTTGAAAGCAAATAGTCTA 

472426 923 942 TTCTTTGAAAGCAAATAGTC 24 38076 38095 702 
472427 924 943 ATTCTTTGAAAGCAAATAGT 38077 38096 703 

472428 926 945 CCATTCTTTGAAAGCAAATA 38079 38098 704 

472429 927 946 CCCATTCTTTGAAAGCAAAT 38080 38099 705 

380132 929 948 CTCCCATTCTTTGAAAGCAA 75 38082 38101 706 
472430 930 949 ACTCCCATTCTTTGAAAGCA 38083 38102 707 

472431 931 950 CACTCCCATTCTTTGAAAGC 38084 38103 708 
472432 933 952 GCCACTCCCATTCTTTGAAA 38086 38105 709 

472433 934 953 TGCCACTCCCATTCTTTGAA 73 38087 38106 710 

217328 938 957 GCATTGCCACTCCCATTCTT 76 38091 38110 144 

472434 944 963 ATGATAGCATTGCCACTCCC 65 38097 38116 711 

472435 945 964 GATGATAGCATTGCCACTCC 50 38098 38117 712 

472436 946 965 TGATGATAGCATTGCCACTC 56 38099 38118 713 
380134 947 966 ATGATGATAGCATTGCCACT 34 38100 38119 714 

472437 949 968 CGATGATGATAGCATTGCCA 56 38102 38121 715 
472438 950 969 ACGATGATGATAGCATTGCC 51 38103 38122 716 
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TABLE 12 - continued 

Inhibition of DGAT2 MRNA by 5 - 10 - 5 MOE gapmers targeting 
SEO ID NOS : 1 and 2 

SEQ SEQ 
IDID 

NO : 1 NO : 1 
ISIS Start Stop 
NO Site Site Sequence 

SEQ SEQ 
ID ID 

NO : 2 NO : 2 SEO 
Start Stop ID 
Site Site NO inhibition 

472439 951 970 CACGATGATGATAGCATTGC 56 38104 38123 717 

472440 952 971 CCACGATGATGATAGCATTG 38105 38124 718 

472441 974 993 AGAGACTCAGCCGCACCCCC 63 38127 38146 719 

472442 975 994 CAGAGACTCAGCCGCACCCC 66 38128 38147 720 

366730 979 998 AGCTCAGAGACTCAGCCGCA 67 38132 38151 150 

423442 980 999 GAGCTCAGAGACTCAGCCGC 52 38133 38152 489 

423444 982 1001 TGGAGCTCAGAGACTCAGCC 38135 38154 153 
472443 989 1008 CCAGGCATGGAGCTCAGAGA 47 38142 38161 721 

TABLE 13 

Inhibition of DGAT2 MRNA by 5 - 10 - 5 MOE gapmers targeting 
SEO ID NO : 1 and 2 

SEQ SEQ 
ID ID 

NO : 1 NO : 1 
Start Stop 
Site Site Sequence 

SEO SEQ 
ID ID 

NO : 2 NO : 2 SEQ 
Start Stop ID 
Site Site NO 

ISIS 
NO inhibition 

413433 n / a n / a GCCTGGACAAGTCCTGCCCA 32431 32450 425 

472230 384 403 GGAGAGGATGCTGGATCCAG 38 25510 25529 722 
472231 386 405 GCGGAGAGGATGCTGGATCC 25512 25531 723 

472232 387 406 GGCGGAGAGGATGCTGGATC 25513 25532 724 

472233 389 408 AGGGCGGAGAGGATGCTGGA 25515 25534 725 

472234 409 GAGGGCGGAGAGGATGCTGG 25516 25535 726 
472235 391 410 GGAGGGCGGAGAGGATGCTG 517 25536 727 0 

472236 392 411 TGGAGGGCGGAGAGGATGCT 25518 25537 728 

472237 394 413 CCTGGAGGGCGGAGAGGATG 25520 25539 729 

472238 395 414 TCCTGGAGGGCGGAGAGGAT 25521 25540 730 

472239 397 416 GGTCCTGGAGGGCGGAGAGG 25523 25542 731 
472240 398 417 AGGTCCTGGAGGGCGGAGAG 25524 25543 732 

472241 399 418 GAGGTCCTGGAGGGCGGAGA 525 25544 733 

472242 400 419 AGAGGTCCTGGAGGGCGGAG 25526 25545 734 
472243 401 420 AAGAGGTCCTGGAGGGCGGA 25527 25546 735 
472244 402 421 GAAGAGGTCCTGGAGGGCGG 25528 25547 736 
472245 403 422 AGAAGAGGTCCTGGAGGGCG 25529 25548 737 
366710 425 444 GACCTATTGAGCCAGGTGAC 25551 25570 146 

472246 426 445 GGACCTATTGAGCCAGGTGA 552 25571 738 
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TABLE 13 - continued 

Inhibition of DGAT2 MRNA by 5 - 10 - 5 MOE gapmers targeting 
SEO ID NO : 1 and 2 

SEQ SEQ 
IDID 

NO : 1 NO : 1 
ISIS Start Stop 
NO Site Site Sequence 

SEQ SEQ 
ID ID 

NO : 2 NO : 2 SEC 
Start Stop ID 
Site Site NO inhibition 

472247 427 446 TGGACCTATTGAGCCAGGTG 58 25553 25572 739 
? 

472248 428 447 TTGGACCTATTGAGCCAGGT 71 25554 25573 740 

472249 429 448 CTTGGACCTATTGAGCCAGG 25555 25574 741 

472250 431 450 ACCTTGGACCTATTGAGCCA 80 25557 25576 742 

472251 432 451 CACCTTGGACCTATTGAGCC 70 58 25577 743 0 0 

472252 433 452 CCACCTTGGACCTATTGAGC 74 559 25578 744 

472253 434 453 TCCACCTTGGACCTATTGAG 68 25560 25579 745 

472254 436 455 TTTCCACCTTGGACCTATTG + 25562 25581 746 

472255 437 456 TTTTCCACCTTGGACCTATT 25563 25582 747 + 

472256 438 457 CTTTTCCACCTTGGACCTAT 25564 25583 748 

472257 439 458 GCTTTTCCACCTTGGACCTA 25565 25584 749 
472258 441 460 CTGCTTTTCCACCTTGGACC 25567 25586 750 

M 472259 442 461 GCTGCTTTTCCACCTTGGAC 25568 25587 751 
472260 443 462 AGCTGCTTTTCCACCTTGGA 25569 25588 152 

472261 444 463 TAGCTGCTTTTCCACCTTGG 76 25570 25589 752 
366714 445 464 GTAGCTGCTTTTCCACCTTG 70 25571 25590 147 

472262 446 465 TGTAGCTGCTTTTCCACCTT 39 25572 25591 753 

472263 447 466 cTGTAGCTGCTTTTCCACCT 72 25573 25592 754 
380086 449 468 ACCTGTAGCTGC???????? 70 25575 25594 755 

472264 450 469 GACCTGTAGCTGCTTTTCCA 77 25576 25595 756 

472265 452 471 ATGACCTGTAGCTGCTTTTC 25578 25597 757 

472266 453 472 GATGACCTGTAGCTGCTTTT 25579 25598 758 
472267 454 473 AGATGACCTGTAGCTGCTTT 25580 25599 759 

25582 25601 472268 456 475 TGAGATGACCTGTAGCTGCT 77 

472269 457 476 CTGAGATGACCTGTAGCTGC 78 25583 25602 761 

472270 459 478 CACTGAGATGACCTGTAGCT 80 25585 25604 762 

472271 460 479 GCACTGAGATGACCTGTAGC 77 25586 25605 763 

462 481 GAGCACTGAGATGACCTGTA 25588 25607 764 472272 
472273 482 GGAGCACTGAGATGACCTGT 25589 25608 765 
472274 465 484 CTGGAGCACTGAGATGACCT 25591 25610 766 
472275 466 485 ACTGGAGCACTGAGATGACC 62 25592 25611 767 
423453 474 493 CAGGACCCACTGGAGCACTG 92 25600 25619 457 

472276 477 496 GGACAGGACCCACTGGAGCA 25603 25622 768 

472277 478 497 AGGACAGGACCCACTGGAGC 74 25604 25623 769 
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TABLE 13 - continued 

Inhibition of DGAT2 MRNA by 5 - 10 - 5 MOE gapmers targeting 
SEO ID NO : 1 and 2 

SEQ SEQ 
IDID 

NO : 1 NO : 1 
ISIS Start Stop 
NO Site Site Sequence 

SEQ SEQ 
ID ID 

NO : 2 NO : 2 SEQ 
Start Stop ID 
Site Site NO inhibition 

472278 480 499 GAAGGACAGGACCCACTGGA 53 25606 25625 770 

472279 481 500 GGAAGGACAGGACCCACTGG 25607 25626 771 

472280 483 502 AAGGAAGGACAGGACCCACT 54 25609 25628 772 

472281 484 503 CAAGGAAGGACAGGACCCAC 40 25610 25629 773 

472282 485 504 ACAAGGAAGGACAGGACCCA 25611 25630 774 
25613 25632 775 472283 487 506 GTACAAGGAAGGACAGGACC 

472284 488 507 AGTACAAGGAAGGACAGGAC 35 25614 25633 776 

472285 489 508 CAGTACAAGGAAGGACAGGA 40 25615 25634 777 

472286 490 509 CCAGTACAAGGAAGGACAGG 3 25616 25635 778 
n / a 779 472287 492 511 TOCCAGTACAAGGAAGGACA 

472288 493 512 ??ccCAGTACAAGGAAGGAC n / a 780 

472289 495 514 CACTCCCAGTACAAGGAAGG 47 n / a 781 
472290 496 515 CCACTCCCAGTACAAGGAAG n / a n / a 782 

472291 498 517 GGCCACTCCCAGTACAAGGA n / a 783 
472292 499 518 AGGCCACTCCCAGTACAAGG n / a n / a 784 

472293 501 520 GCAGGCCACTCCCAGTACAA O ON n / a n / a 785 

472294 502 521 TGCAGGCCACTCCCAGTACA n / a 786 

472295 504 523 ACTGCAGGCCACTCCCAGTA 43 ni a n / a 787 
472296 505 524 CACTGCAGGCCACTCCCAGT 14 n / a n / a 788 

472297 507 526 GGCACTGCAGGCCACTCCCA 73 n / a n / a 789 
472298 508 527 TGGCACTGCAGGCCACTCCC 25 n / a 790 

472299 509 528 ATGGCACTGCAGGCCACTCC 46 31076 31095 791 

472300 511 530 GGATGGCACTGCAGGCCACT 43 31078 31097 792 
472301 512 531 AGGATGGCACTGCAGGCCAC 31079 31098 793 

472302 513 532 GAGGATGGCACTGCAGGCCA 69 31080 31099 794 

TABLE 14 
Inhibition of DGAT2 mRNA by 5 - 10 - 5 MOE 
gapmers targeting SEO ID NO : 1 and 2 

SEQ SEQ 
IDID 

NO : 1 NO : 1 
ISIS Start Stop 
NO Site Site Sequence 

SEQ 
ID 

NO : 2 
Start 
Site 

SEQ 
ID 

NO : 2 SEO 
Stop ID 
Site NO inhibition 

413433 n / a n / a GCCTGGACAAGTCCTGCCCA 90 32431 32450 425 

472303 514 533 TGAGGATGGCACTGCAGGCC 45 31081 31100 795 
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TABLE 14 - continued 

Inhibition of DGAT2 MRNA by 5 - 10 - 5 MOE 
qapmers targeting SEO ID NO : 1 and 2 

SEQ SEO 
IDID 

NO : 1 NO : 1 
ISIS Start Stop 
NO Site Site Sequence 

SEQ SEQ 
ID ID 

NO : 2 NO : 2 SEQ 
Start Stop ID 
Site Site NO inhibition 

472304 516 535 CATGAGGATGGCACTGCAGG 31083 31102 796 

472305 517 536 ACATGAGGATGGCACTGCAG 31084 31103 797 

472306 518 537 TACATGAGGATGGCACTGCA 31085 31104 798 

472307 521 540 ATGTACATGAGGATGGCACT 31088 31107 799 

472308 522 541 TATGTACATGAGGATGGCAC 31089 31108 800 
31090 31109 801 472309 523 542 ATATGTACATGAGGATGGCA 

472310 524 543 AATATGTACATGAGGATGGC 31091 31110 802 

472311 526 545 AGAATATGTACATGAGGATG 31093 31112 803 
472312 527 546 CAGAATATGTACATGAGGAT 48 31094 31113 804 

472313 528 547 GCAGAATATGTACATGAGGA 44 31095 31114 805 
472314 529 548 TGCAGAATATGTACATGAGG 31096 31115 806 

366722 530 549 GTGCAGAATATGTACATGAG 65 31097 31116 148 

472315 552 571 CACAGCGATGAGCCAGCAAT 65 31119 31138 807 
472316 553 572 GCACAGCGATGAGCCAGCAA 31120 31139 808 

472317 555 574 GAGCACAGCGATGAGCCAGC 31122 31141 809 
472318 556 575 AGAGCACAGCGATGAGCCAG 31123 31142 810 
472319 558 577 GTAGAGCACAGCGATGAGCC 31125 31144 811 
472320 559 578 AGTAGAGCACAGCGATGAGC 68 31126 31145 812 
472321 560 579 AAGTAGAGCACAGCGATGAG 31127 31146 813 

472322 561 580 GAAGTAGAGCACAGCGATGA 31128 31147 814 

472323 563 582 GTGAAGTAGAGCACAGCGAT 64 31130 31149 815 

472324 564 583 AGTGAAGTAGAGCACAGCGA 31131 31150 816 
472325 565 584 AAGTGAAGTAGAGCACAGCG 31132 31151 817 

472326 566 585 CAAGTGAAGTAGAGCACAGC 31133 31152 818 

472327 568 587 GCCAAGTGAAGTAGAGCACA 31135 31154 819 

472328 569 588 AGCCAAGTGAAGTAGAGCAC 31136 31155 820 

472329 571 590 CCAGCCAAGTGAAGTAGAGC 51 31138 31157 821 

472330 572 591 ACCAGCCAAGTGAAGTAGAG 31139 31158 822 

472331 574 593 ACACCAGCCAAGTGAAGTAG 31141 31160 823 

472332 575 594 AACACCAGCCAAGTGAAGTA 31142 31161 824 

472333 577 596 CAAACACCAGCCAAGTGAAG 31144 31163 825 

472334 578 597 TCAAACACCAGCCAAGTGAA 34 31145 31164 826 

472335 580 599 AGTCAAACACCAGCCAAGTG 31147 31166 827 

472336 581 600 CAGTCAAACACCAGCCAAGT 37 31148 31167 828 
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TABLE 14 - continued 

Inhibition of DGAT2 MRNA by 5 - 10 - 5 MOE 
qapmers targeting SEO ID NO : 1 and 2 

SEQ SEO 
IDID 

NO : 1 NO : 1 
ISIS Start Stop 
NO Site Site Sequence 

SEQ SEQ 
ID ID 

NO : 2 NO : 2 SEQ 
Start Stop ID 
Site Site NO inhibition 

472337 583 602 TCCAGTCAAACACCAGCCAA 53 31150 31169 829 

472338 584 603 TTCCAGTCAAACACCAGCCA 31151 31170 830 

472339 586 605 TGTTCCAGTCAAACACCAGC 38 31153 31172 831 

472340 587 606 GTGTTCCAGTCAAACACCAG 31154 31173 832 

472341 589 608 GTGTGTTCCAGTCAAACACC 31156 31175 833 

472342 590 609 GGTGTGTTCCAGTCAAACAC 31157 31176 834 
472343 592 611 TGGGTGTGTTCCAGTCAAAC 31159 31178 835 
472344 593 612 TTGGGTGTGTTCCAGTCAAA 15 31160 31179 836 
472345 595 614 TCTTGGGTGTGTTCCAGTCA 31162 31181 837 
472346 596 615 TTCTTGGGTGTGTTCCAGTC 31163 31182 838 
472347 616 31548 31567 839 635 ACTGT GACCTCCTGCCACCT 

636 CACTGTGACCTCCTGCCACC 472348 617 55 31549 31568 840 

472349 619 638 ccCACTGTG????ccTGCCA 31551 31570 841 
472350 620 639 AC?CACTGTGAcc??????? 77 31552 31571 842 

472351 622 641 GGACCCACTGTGACCTCCTG 31554 31573 843 
472352 623 642 CGGACCCACTGTGACCTCCT 63 31555 31574 844 
472353 624 643 TCGGACCCACTGTGACCTCC 31556 31575 845 
423459631 650 CCCAGTTTCGGACCCACTGT 49 31563 31582 463 
472354 633 652 AGCCCAGTTTCGGACCCACT 79 31565 31584 846 
472355 634 653 CAGCCCAGTTTCGGACCCAC 48 31566 31585 847 

472356 636 655 CACAGCCCAGTTTCGGACCC 72 31568 31587 848 

472357 637 656 ACACAGCCCAGTTTCGGACC ?? 31569 31588 849 

472358 639 658 CCACACAGCCCAGTTTCGGA 75 31571 31590 850 
472359 640 659 GCCACACAGCCCAGTTTCGG 74 31572 31591 851 
472360 641 660 CGCCACACAGCCCAGTTTCG 77 31573 31592 852 

472361 659 678 AAGTAGTCTCGAAAGTAGCG 31591 31610 853 

472362 660 679 AAAGTAGTCTCGAAAGTAGC 31592 31611 854 

472363 662 681 GGAAAGTAGTCTCGAAAGTA 15 31594 31613 855 
? 

472364 682 GGGAAAGTAGTCTCGAAAGT 31595 31614 856 O 

4723 65 664 683 TGGGAAAGTAGTCTCGAAAG 57 31596 31615 857 
472366 666 685 GATGGGAAAGTAGTCTCGAA 17 31598 31617 858 
472367 667 686 GGATGGGAAAGTAGTCTCGA 31599 31618 859 

411897 685 704 TGTGTGTCTTCACCAGCTGG n / a n / a 60 
217317 693 712 CAGCAGGTTGTGTGTCTTCA 57 37221 37240 21 3722 + 
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TABLE 14 - continued 

Inhibition of DGAT2 MRNA by 5 - 10 - 5 MOE 
qapmers targeting SEO ID NO : 1 and 2 

SEQ SEO 
IDID 

NO : 1 NO : 1 
ISIS Start 
NO Site Site Sequence 

SEQ SEQ 
ID ID 

NO : 2 NO : 2 SEQ 
Start Stop ID 
Site Site NO inhibition 

411901 695 714 GTCAGCAGGTTGTGTGTCTT 45 37223 37242 64 

411902 697 716 TGGTCAGCAGGTTGTGTGTC 28 37225 37244 65 

472368 724 743 GGTGGTATCCAAAGATATAG 50 37252 37271 860 
472369 725 744 GGGTGGTATCCAAAGATATA 27 37253 37272 861 

366728 757 776 TGCAGAAGGCACCCAGGCCC 3 37285 37304 149 

472370 758 37286 37305 862 777 TTGCAGAAGGCACCCAGGCC 
778 GTTGCAGAAGGCACCCAGGC 472371 759 46 37287 37306 863 

472372 781 800 CTTCTGTGGCCTCTGTGCTG 33 37309 37328 864 

TABLE 15 

Inhibition of DGAT2 MRNA by 5 - 10 - 5 MOE 
qapmers targeting SEO ID NO : 1 and 2 

SEQ SEQ 
ID ID 

NO : 1 NO : 1 
ISIS Start Stop 
NO Site Site Sequence 

SEQ 
ID 

NO : 2 SEQ ID SEQ 
Start NO : 2 ID 
Site Stop Site NO inhibition 

413433 GCCTGGACAAGTCCTGCCCA 32431 32450 425 

472521 1210 1229 TGTCGGAGGAGAAGAGGCCT 32 39257 39276 865 

472522 1212 1231 GGTGTCGGAGGAGAAGAGGC 39259 39278 866 

472523 1213 1232 AGGTGTCGGAGGAGAAGAGG 39260 39279 867 

472524 1214 1233 CAGGTGTCGGAGGAGAAGAG 39261 39280 868 

472525 1216 1235 CCCAGGTGTCGGAGGAGAAG 39263 39282 869 

472526 1217 1236 CCCCAGGTGTCGGAGGAGAA 39264 870 39283 
39285 472527 1219 1238 GCCCCCAGGTGTCGGAGGAG 10 39266 871 

472528 1220 1239 AGCCCCCAGGTGTCGGAGGA M 39267 39286 872 

472529 1221 1240 CAGCCCCCAGGTGTCGGAGG 32 39268 39287 873 

472530 1223 1242 ACCAGCCCCCAGGTGTCGGA 40 39270 39289 874 

472531 1251 1270 AACAGTGGTGATGGGCTTGG 17 39298 39317 875 

472532 1252 1271 CAACAGTGGTGATGGGCTTG 39299 39318 876 

42 41294 41313 877 472533 1323 
472534 1324 

1342 CATGGTGTGGTACAGGTCGA 
1343 ACATGGTGTGGTACAGGTCG 41295 41314 878 

411878 1325 1344 TACATGGTGTGGTACAGGTC 41296 41315 879 

472535 1326 1345 GTACATGGTGTGGTACAGGT 70 41297 41316 880 

472536 1328 1347 ATGTACATGGTGTGGTACAG 56 41299 41318 881 

472537 1329 1348 CATGTACATGGTGTGGTACA 50 41300 41319 882 
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TABLE 15 - continued 
Inhibition of DGAT2 MRNA by 5 - 10 - 5 MOE 
qapmers targeting SEO ID NO : 1 and 2 

SEQ SEQ 
IDID 

NO : 1 NO : 1 
ISIS Start Stop 
NO Site Site Sequence 

SEQ 
ID 

NO : 2 SEQ ID SEQ 
Start NO : 2 ID 
Site Stop Site NO inhibition 

472538 1331 1350 TCCATGTACATGGTGTGGTA 53 41302 41321 883 

41303 41322 884 472539 1332 
472540 1333 

1351 CTCCATGTACATGGTGTGGT 
1352 CCTCCATGTACATGGTGTGG 63 41304 41323 885 

472541 1335 1354 GGCCTCCATGTACATGGTGT 48 41306 41325 886 

472542 1336 1355 GGGCCTCCATGTACATGGTG 41307 41326 887 

472543 1337 1356 AGGGCCTCCATGTACATGGT 56 41308 41327 888 

369255 1339 1358 CCAGGGCCTCCATGTACATG 41310 41329 103 

411944 1340 1359 ACCAGGGCCTCCATGTACAT 47 41311 41330 120 

411947 1344 1363 CTTCACCAGGGCCTCCATGT 41315 41334 123 

411948 1345 1364 GCTTCACCAGGGCCTCCATG 41316 41335 124 

411950 1347 1366 GAGCTTCACCAGGGCCTCCA 47 41318 41337 126 

411951 1349 1368 AAGAGCTTCACCAGGGCCTC 41320 41339 127 

472544 1352 1371 TCGAAGAGCTTCACCAGGGC 60 41323 41342 889 

472545 1353 1372 GTCGAAGAGCTTCACCAGGG 73 41324 41343 890 

472546 1355 41326 41345 891 

472547 1356 41327 41346 892 
1374 TTGTCGAAGAGCTTCACCAG 
1375 CTTGTCGAAGAGCTTCACCA 
1376 GCTTGTCGAAGAGCTTCACC 
1377 TGCTTGTCGAAGAGCTTCAC 

41328 41347 893 472548 1357 
472549 1358 68 41329 41348 894 

472550 1360 1379 TGTGCTTGTCGAAGAGCTTC 70 41331 41350 895 
472551 1361 1380 TTGTGCTTGTCGAAGAGCTT 41332 41351 896 

472552 1362 1381 CTTGTGCTTGTCGAAGAGCT 41333 41352 897 

366746 1366 1385 TGGTCTTGTGCTTGTCGAAG 41337 41356 151 

472553 1368 1387 CTTGGTCTTGTGCTTGTCGA 58 41339 41358 898 

472554 1369 1388 ACTTGGTCTTGTGCTTGTCG 60 41340 41359 899 

472555 1370 1389 AACTTGGTCTTGTGCTTGTC 41341 41360 900 

472556 1372 1391 CGAACTTGGTCTTGTGCTTG 41343 413 62 901 

472557 1373 1392 CCGAACTTGGTCTTGTGCTT 63 41344 41363 902 

472558 1374 1393 GCCGAACTTGGTCTTGTGCT 41345 41364 903 

472559 1375 1394 GGCCGAACTTGGTCTTGTGC 60 41346 413 65 904 

472560 1377 1396 GAGGCCGAACTTGGTCTTGT 41348 41367 905 w 

472561 1378 1397 GGAGGCCGAACTTGGTCTTG 41349 41368 906 

472562 1400 1419 ACCTCCAGGACCTCAGTCTC 66 41371 41390 907 
472563 1401 1420 CACCTCCAGGACCTCAGTCT 19 41372 41391 908 

472564 1402 1421 TCACCTCCAGGACCTCAGTC 40 41373 41392 909 
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TABLE 15 - continued 
Inhibition of DGAT2 MRNA by 5 - 10 - 5 MOE 
qapmers targeting SEO ID NO : 1 and 2 

SEQ SEQ 
IDID 

NO : 1 NO : 1 
ISIS Start Stop 
NO Site Site Sequence 

SEQ 
ID 

NO : 2 SEQ ID SEQ 
Start NO : 2 ID 
Site Stop Site NO inhibition 

472565 1404 1423 GTTCACCTCCAGGACCTCAG 60 41375 41394 910 

472566 1405 1424 AGTTCACCTCCAGGACCTCA 41376 41395 911 

472567 1406 1425 CAGTTCACCTCCAGGACCTC 13 41377 41396 912 

472568 1408 1427 CTCAGTTCACCTCCAGGACC 41379 41398 913 

472569 1409 1428 GCTCAGTTCACCTCCAGGAC 41380 41399 914 

472570 1410 1429 GGCTCAGTTCACCTCCAGGA 41381 41400 915 

472571 1411 1430 TGGCTCAGTTCACCTCCAGG 74 41382 41401 916 

411955 1502 1521 AAATAACCCACAGACACCCA 41473 41492 131 

411958 1506 1525 TTTTAAATAACCCACAGACA 68 41477 41496 134 

472572 1538 1557 TTGTAATGGTTTAGCAAAAT 41509 41528 917 

472573 1539 1558 ATTGTAATGGTTTAGCAAAA 47 41510 41529 918 
472574 1540 1559 CATTGTAATGGTTTAGCAAA 18 41511 41530 919 

472575 1541 1560 ACATTGTAATGGTTTAGCAA 4 41512 41531 920 

472576 1543 1562 TAACATTGTAATGGTTTAGC 58 41514 41533 921 

472577 1544 1563 CTAACATTGTAATGGTTTAG 49 41515 41534 922 

472578 1545 1564 CCTAACATTGTAATGGTTTA 41516 41535 923 

472579 1546 1565 ACCTAACATTGTAATGGTTT 27 41517 41536 924 

472580 1548 1567 AGACCTAACATTGTAATGGT 54 41519 41538 925 

472581 1549 1568 AAGACCTAACATTGTAATGG 41520 41539 926 

472582 1550 1569 AAAGACCTAACATTGTAATG 34 41521 41540 927 

472583 1551 1570 AAAAGACCTAACATTGTAAT 41522 41541 928 

472584 1553 1572 AAAAAAGACCTAACATTGTA 41524 41543 929 

472585 1554 1573 TAAAAAAGACCTAACATTGT 00 41525 41544 930 

472586 1556 1575 CTTAAAAAAGACCTAACATT 25 41527 41546 931 

472587 1557 1576 TCTTAAAAAAGACCTAACAT 23 41528 41547 932 

Example 4 : Antisense Inhibition of Human DGAT2 
in HepG2 Cells by MOE Gapmers 

[ 0460 ] Antisense oligonucleotides were designed target 
ing a DGAT2 nucleic acid and were tested for their effects 
on DGAT2 mRNA in vitro . The antisense oligonucleotides 
were tested in a series of experiments that had similar culture 
conditions . ISIS 413433 , which consistently demonstrated 
higher potency than any of the previously disclosed oligo 
nucleotides in the studies above was included in this study 
as a benchmark oligonucleotide . Antisense oligonucleotides 
that demonstrated about the same or greater potency than 
ISIS 413433 were therefore considered for further experi - 
mentation . 

[ 0461 ] The results for each experiment are presented in 
separate tables shown below . Cultured HepG2 cells at a 
density of 20 , 000 cells per well were transfected using 
electroporation with 4 , 500 nM antisense oligonucleotide . 
After a treatment period of approximately 24 hours , RNA 
was isolated from the cells and DGAT2 mRNA levels were 
measured by quantitative real - time PCR . Human primer 
probe set RTS2988 _ MGB was used to measure mRNA 
levels . The potency of some oligonucleotides was measured 
with human primer probe set RTS2367 ( forward sequence 
GGCCTCCCGGAGACTGA , designated herein as SEQ ID 
NO : 4 ; reverse sequence AAGTGATTTGCAGCTGGT 
TCCT , designated herein as SEQ ID NO : 5 ; probe sequence 
AGGTGAACTGAGCCAGCCTTCGGG , designated herein 
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as SEQ ID NO : 6 ) . DGAT2 mRNA levels were adjusted 
according to total RNA content , as measured by 
RIBOGREEN® . Results are presented as percent inhibition 
of DGAT2 , relative to untreated control cells . The results 
show several antisense oligonucleotides demonstrate greater 
potency than the benchmark oligonucleotides . 
[ 0462 ] The newly designed chimeric antisense oligonucle 
otides in the Tables below were designed as 5 - 10 - 5 MOE 
gapmers or 3 - 10 - 4 MOE gapmers . The 5 - 10 - 5 MOE gap 
mers are 20 nucleosides in length , wherein the central gap 
segment comprises of ten 2 ' - deoxynucleosides and is 
flanked by wing segments on the 5 ' direction and the 3 ' 
direction comprising five nucleosides each . The 3 - 10 - 4 
MOE gapmers are 17 nucleosides in length , wherein the 
central gap segment comprises of ten 2 ' - deoxynucleosides 
and is flanked by wing segments on the 5 ' direction and the 

3 ' direction comprising three and four nucleosides respec 
tively . Each nucleoside in the 5 ' wing segment and each 
nucleoside in the 3 ' wing segment has a 2 ' - MOE modifica 
tion . The internucleoside linkages throughout each gapmer 
are phosphorothioate ( P = S ) linkages . All cytosine residues 
throughout each gapmer are 5 - methylcytosines . “ Start site ” 
indicates the 5 - most nucleoside to which the gapmer is 
targeted in the human gene sequence . “ Stop site ” indicates 
the 3 ' - most nucleoside to which the gapmer is targeted 
human gene sequence . Each gapmer listed in the Tables 
below is targeted to SEQ ID NO : 1 , SEQ ID NO : 2 , or both . 
‘ n / a ' indicates that the antisense oligonucleotide does not 
target that particular gene sequence with 100 % complemen 
tarity . In case the sequence alignment for a target gene in a 
particular table is not shown , it is understood that none of the 
oligonucleotides presented in that table align with 100 % 
complementarity with that target gene . 

TABLE 16 

Inhibition of DGAT2 MRNA by 5 - 10 - 5 MOE 
qapmers targeting SEO ID NO : 2 . 

SEQ 
ID 

NO : 1 
ISIS Start 
NO Site 

SEQ 
ID 

NO : 1 
Stop 
Site Sequence 

SEQ 
SEQ ID SEQ ID 
NO : 2 NO : 2 
Start Stop 
Site Site 

Olo ID 
inhibition NO 

483799 221 240 ACGGCCCCGCGGGAAGCCGC Q842 9861 569 

483800 226 245 CAGTCACGGCCCCGCGGGAA 9847 9866 46 570 

483801 231 250 CCGCCCAGTCACGGCCCCGC 98529871 571 

483802 236 255 GAAGCCCGCCCAGTCACGGC9857 9876 50 572 

413433 n / a n / a GCCTGGACAAGTCCTGCCCA 32431 32450 85 425 

483803 n / a n / a ACCCCATCTCCCAGACCCCT 9984 10003 496 

483804 n / a n / a CACTCACCCCATCTCCCAGA 9989 10008 46 497 

483805 n / a n / a CAGGTCCATAACCCCTGCGC 10014 10033 51 498 

483806 n / a n / a TCTCGCAGGTCCATAACCCC n / a TCTCGCAGGTCCATAACCCC 10019 10038 499 

483807 n / a n / a AATCTTCTCGCAGGTCCATA 10024 10043 50 500 
483808 n / a n / a CAGAAAATCTTCTCGCAGGT 10029 10048 501 
483809 n / a n / a CTTTCCAGAAAATCTTCTCG 10034 10053 37 502 

483810 n / a n / a GGGCCCTTTCCAGAAAATCT 10039 10058 40 503 

483811 n / a n / a CCACAGGGCCCTTTCCAGAA 10044 10063 85 504 

483812 n / a n / a GCCTGCCACAGGGCCCTTTC10049 10068 76 505 
483813 n / a n / a CACCAGCCTGCCACAGGGCC 10054 10073 80 506 

483814 n / a n / a CACGGATGAGGGAAACAAGC 10160 10179 507 

483815 n / a n / a AATATCCCTAATAACTAAGA 10205 10224 508 
483816 n / a n / a TCTCGAATATCCCTAATAAC 10210 10229 84 509 

483817 n / a n / a GGAGTTCTCGAATATCCCTA10215 10234 96 510 

483818 n / a n / a AAACCCATACCATCCTGCCC 10327 10346 76 511 

483819 n / a n / a TGGTGGCTGTCTCAGGAGAC 10351 10370 49 512 

483820 n / a n / a CCGTCTGGTGGCTGTCTCAG 10356 10375 36 513 
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TABLE 16 - continued 

Inhibition of DGAT2 mRNA by 5 - 10 - 5 MOE 
qapmers targeting SEO ID NO : 2 

SEQ SEQ 
IDID 

NO : 1 NO : 1 
ISIS Start Stop 
NO Site Site Sequence 

SEQ ID SEQ ID 
NO : 2 NO : 2 
Start Stop 
Site Site 

SEQ 
ID 

inhibition NO 
483821 n / a n / a GGCAGACACACCTGTTCCAG 10389 10408 64 514 

483822 n / a n / a GACAGGGCAGACACACCTGT 10394 10413 64 515 

483823 n / a n / a CAGAGGACAGGGCAGACACA 10399 10418 69 516 

483824 n / a n / a CCAGAGCCTGGGCGAGAGGA 10430 10449 A5 517 

483825 n / a n / a CAGGGTCCTCTCCGCTGCCT10490 10509 518 

483826 n / a n / a CTGAGGACCTCAGTTCTACC10522 10541 83 519 

483827 n / a n / a ATTCACTGAGGACCTCAGTT10527 10546 67 520 

483828 n / a n / a GCGCGATTCACTGAGGACCT 10532 10551 88 521 

483829 n / a n / a ACTCTGCGCGATTCACTGAG 10537 10556 522 

483830 n / a n / a CTCCCACTTCAGTTTCTCCA 10645 10664 83 523 

483831 n / a n / a GCTTCCTCCCACTTCAGTTT 10650 10669 524 

483832 n / a n / a GGCATGCTTCCTCCCACTTC 10655 10674 89 525 

483833 n / a n / a ACTTAGGCATGCTTCCTCCC10660 10679 89 526 

483834 n / a n / a GGAAAACTTAGGCATGCTTC 10665 10684 527 

483835 n / a n / a GCTAAGGAAAACTTAGGCAT 10670 10689 5 528 

483836 n / a n / a CATCAGCTAAGGAAAACTTA 10675 10694 529 

483837 n / a n / a CAAGGCATCAGCTAAGGAAA 10680 10699 530 

483838 n / a n / a ATTTGTACTTGAATCCAGGG 10702 10721 77 531 

483839 n / a n / a GTGATGACTTCCCAGGGTCT10727 10746 87 532 

483840 n / a n / a CAGCTGTGATGACTTCCCAG10732 10751 84 533 

483841 n / a n / a CAGGACAGCTGTGATGACTT 10737 10756 80 534 

483842 n / a n / a CAGACCAGGACAGCTGTGAT 10742 10761 535 

483843 n / a n / a CACACGCAGACCAGGACAGC 10748 10767 54 536 

483844 n / a n / a AGACACACACGCAGACCAGG 10753 10772 44 537 

483845 n / a n / a ATGCAAGACACACACGCAGA 10758 10777 45 538 

483846 n / a n / a GCTTCATGCAAGACACACAC 10763 10782 539 
0 

483847 n / a n / a ATGTCAGAGAGGCTCAGCAA 10814 10833 67 540 

483848 n / a n / a AATCCATGTCAGAGAGGCTC 10819 10838 93 541 

483849 n / a a AGAAAAATCCATGTCAGAGA 10824 10843 37 542 

483850 n / a n / a ACTAAAGAAAAATCCATGTC 10829 10848 49 543 

483851 n / a n / a TAGTTACTAAAGAAAAATCC 10834 10853 544 

483852 n / a n / a GGATAGTCGATTTACCAGAA 10940 10959 88 545 

483853 n / a n / a TCTTTGGATAGTCGATTTAC 10945 10964 546 

483854 n / a n / a ACTAAAATGCTAATAGGAAG 10968 10987 547 
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TABLE 16 - continued 

Inhibition of DGAT2 mRNA by 5 - 10 - 5 MOE 
qapmers targeting SEO ID NO : 2 

SEQ SEQ 
IDID 

NO : 1 NO : 1 
ISIS Start Stop 
NO Site Site Sequence 

SEQ ID SEQ ID 
NO : 2 NO : 2 
Start Stop 
Site Site 

SEQ 
ID 

inhibition NO 
483855 n / a n / a GATATACTAAAATGCTAATA 10973 10992 9 548 
483856 n / a n / a CAAGAGATATACTAAAATGC 10978 10997 549 

483857 n / a n / a ATGATCAAGAGATATACTAA 10983 11002 550 

483858 n / a ? AGAAAATGATCAAGAGATAT 10988 11007 551 

483859 n / a n / a TATAAAGAAAATGATCAAGA 10993 11012 552 

483860 n / a n / a ATGTGTATAAAGAAAATGAT 10998 11017 553 

483861 n / a n / a ATGCAATGTGTATAAAGAAA 11003 11022 554 

483862 n / a n / a TATCTATGCAATGTGTATAA 11008 11027 555 

483863 n / a n / a ATTCATAACTATATCTACAG 11042 11061 556 

483864 n / a n / a ACAAGATTCATAACTATATC11047 11066 3 557 

483865 n / a n / a AGAAAACAAGATTCATAACT 11052 11071 558 

483866 n / a CCTCGATGTTACATTAAGGG 11074 11093 90 559 

483867 n / a n / a GGAAACCTCGATGTTACATT11079 11098 560 

483868 n / a n / a ATTGCAACCACTAGGACATT 11123 11142 60 561 

483869 n / a n / a GGGTTATTGCAACCACTAGG 11128 11147 562 

483870 n / a n / a CACAGTTAAAGTGTGGTACA 11158 11177 86 563 

483871 n / a TAGGTCACAGTTAAAGTGTG 11163 11182 564 

483872 n / a n / a ATGCCTAGGTCACAGTTAAA 11168 11187 74 565 

483873 n / a n / a TGCCAATGCCTAGGTCACAG 11173 11192 90 566 

483874 n / a n / a AGCAATGCCAATGCCTAGGT 11178 11197 91 567 

483875 n / a n / a CACAGCGATAATCACACAAG 11199 11218 87 568 

TABLE 17 

Inhibition of DGAT2 MRNA by 5 - 10 - 5 MOE 
gapmers targeting SEQ ID NO : 1 and 2 

SEQ SEQ 
IDID 

NO : 1 NO : 1 
Start Stop 
Site Site Sequence 

SEQ SEO 
ID ID 

NO : 2 NO : 2 
Start Stop 
Site Site 

ISIS 
NO 

SEO 
ID 
NO inhibition 

413433 n / a n / a GCCTGGACAAGTCCTGCCCA 32431 32450 425 

472665 1870 1889 CTCCAACTCCTCCCCTTGGC 41841 41860 933 
472666 1871 1890 TCTCCAACTCCTCCCCTTGG 41842 41861 934 

472667 1873 1892 GCTCTCCAACTCCTCCCCTT 41844 41863 935 
472668 1874 1893 TGCTCTCCAACTCCTCCCCT 41845 41864 936 

472669 1917 1936 CATTCCAGATGCCTACTACT 41888 41907 937 
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TABLE 17 - continued 

Inhibition of DGAT2 MRNA by 5 - 10 - 5 MOE 
qapmers targeting SEO ID NO : 1 and 2 

SEQ SEO 
IDID 

NO : 1 NO : 1 
ISIS Start Stop 
NO Site Site Sequence 

SEQ SEQ 
ID ID 

NO : 2 NO : 2 
Start Stop 
Site Site 

SEQ 
ID 
NO inhibition 

472670 1918 1937 GCATTCCAGATGCCTACTAC 68 41889 41908 938 

472671 1919 1938 AGCATTCCAGATGCCTACTA 41890 41909 939 

472672 1920 1939 GAGCATTCCAGATGCCTACT 77 41891 41910 940 
472673 1993 2012 CCTGGAGGCCAGTCCAGGCT 41964 41983 941 

472674 1994 2013 TCCTGGAGGCCAGTCCAGGC 41965 41984 942 

472675 1996 2015 CATCCTGGAGGCCAGTCCAG 41967 41986 943 
472676 1997 2016 TCATCCTGGAGGCCAGTCCA 41968 41987 944 

472677 1999 2018 CCTCATCCTGGAGGCCAGTC 57 41970 41989 945 

472678 2000 2019 TCCTCATCCTGGAGGCCAGT 37 41971 41990 946 
472679 2001 2020 ATCCTCATCCTGGAGGCCAG 41972 41991 947 
472680 2002 2021 CATCCTCATCCTGGAGGCCA 56 41973 41992 948 

472681 2004 2023 CCCATCCTCATCCTGGAGGC 29 41975 41994 949 

472682 2005 2024 CCCCATCCTCATCCTGGAGG 41976 41995 950 
472683 2007 2026 ACCCCCATCCTCATCCTGGA 41978 41997 951 

472684 2008 2027 CACCCCCATCCTCATCCTGG 41979 41998 952 

472685 2009 2028 CCACCCCCATCCTCATCCTG 41980 41999 953 

41982 42001 954 
48 41983 42002 955 

472686 2011 
472687 2012 
472688 2013 
472689 2015 

2030 TGCCACCCCCATCCTCATCC 
2031 TTGCCACCCCCATCCTCATC 
2032 ATTGCCACCCCCATCCTCAT 
2034 TCATTGCCACCCCCATCCTC 

57 41984 42003 956 
41986 42005 957 

472690 2016 2035 GTCATTGCCACCCCCATCCT 41987 42006 958 

472691 2017 2036 TGTCATTGCCACCCCCATCC 41988 42007 959 

472692 2019 2038 GGTGTCATTGCCACCCCCAT 74 41990 42009 960 
472693 2079 2098 GCTCATGGTGGCGGCATCCT 77 42050 42069 961 
472694 2080 2099 AGCTCATGGTGGCGGCATCC 42051 42070 962 
472695 2082 2101 CTAGCTCATGGTGGCGGCAT 42053 42072 963 

472696 2083 2102 CCTAGCTCATGGTGGCGGCA 68 42054 42073 964 

472697 2085 42056 42075 965 2104 CACCTAGCTCATGGTGGCGG 
2105 CCACCTAGCTCATGGTGGCG 472698 2086 42057 42076 966 

472699 2088 2107 CTCCACCTAGCTCATGGTGG 42059 42078 967 
472700 2089 2108 ACTCCACCTAGCTCATGGTG 42060 42079 968 
472701 2090 2109 TACTCCACCTAGCTCATGGT 46 42061 42080 969 

42063 42082 970 472702 2092 2111 GTTACTCCACCTAGCTCATG 
472703 2093 2112 AGTTACTCCACCTAGCTCAT 58 42064 42083 971 
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TABLE 17 - continued 

Inhibition of DGAT2 MRNA by 5 - 10 - 5 MOE 
qapmers targeting SEO ID NO : 1 and 2 

SEQ SEO 
IDID 

NO : 1 NO : 1 
ISIS Start Stop 
NO Site Site Sequence 

SEQ SEQ 
ID ID 

NO : 2 NO : 2 
Start Stop 
Site Site 

SEQ 
ID 
NO inhibition 

472704 2094 2113 CAGTTACTCCACCTAGCTCA 66 42065 42084 972 

472705 2095 2114 CCAGTTACTCCACCTAGCTC 42066 42085 973 

472706 2097 2116 AACCAGTTACTCCACCTAGC 71 42068 42087 974 

472707 2098 2117 AAACCAGTTACTCCACCTAG 68 

472708 2100 2119 AAAAACCAGTTACTCCACCT 67 

42069 42088 975 
42071 42090 976 
42072 42091 977 472709 2101 2120 GAAAAACCAGTTACTCCACC 68 

472710 2103 2122 AAGAAAAACCAGTTACTCCA 42074 42093 978 

472711 2104 2123 CAAGAAAAACCAGTTACTCC 42075 42094 979 

472712 2106 2125 CCCAAGAAAAACCAGTTACT 67 42077 42096 980 
472713 2107 2126 ACCCAAGAAAAACCAGTTAC 42078 42097 981 
472714 2108 2127 CACCCAAGAAAAACCAGTTA 42079 42098 982 
472715 2109 2128 CCACCCAAGAAAAACCAGTT 61 42080 42099 983 

472716 2111 2130 AGCCACCCAAGAAAAACCAG 42082 42101 984 
472717 2112 2131 CAGCCACCCAAGAAAAACCA 42083 42102 985 

472718 2114 2133 ATCAGCCACCCAAGAAAAAC 58 42085 42104 986 
472719 2115 2134 CATCAGCCACCCAAGAAAAA 42086 42105 987 

472720 2116 2135 TCATCAGCCACCCAAGAAAA 42087 42106 
42089 42108 

988 
989 472721 2118 2137 TGTCATCAGCCACCCAAGAA 48 

472722 2119 2138 ATGTCATCAGCCACCCAAGA 50 42090 42109 990 

472723 2121 2140 CCATGTCATCAGCCACCCAA 79 42092 42111 991 

472724 2122 2141 TCCATGTCATCAGCCACCCA 79 42093 42112 992 

472725 2123 2142 ATCCATGTCATCAGCCACCC 3 42094 42113 993 

472726 2124 2143 CATCCATGTCATCAGCCACC 80 42095 42114 994 

472727 2126 2145 TGCATCCATGTCATCAGCCA 81 42097 42116 995 

472728 2127 2146 CTGCATCCATGTCATCAGCC 78 42098 42117 996 
413319 2128 2147 GCTGCATCCATGTCATCAGC 74 42099 42118 154 

472729 2129 2148 TGCTGCATCCATGTCATCAG 80 42100 42119 997 

472730 2130 2149 GTGCTGCATCCATGTCATCA 68 42101 42120 998 
472731 2132 2151 CTGTGCTGCATCCATGTCAT 64 42103 42122 999 

472732 2133 2152 TCTGTGCTGCATCCATGTCA 80 42104 42123 1000 
472733 2134 2153 GTCTGTGCTGCATCCATGTC 3 42105 42124 1001 

472734 2135 2154 AGTCTGTGCTGCATCCATGT 68 42106 42125 1002 

472735 2137 2156 TGAGTCTGTGCTGCATCCAT 71 42108 42127 1003 
472736 2138 2157 CTGAGTCTGTGCTGCATCCA 78 42109 42128 1004 
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TABLE 17 - continued 

Inhibition of DGAT2 MRNA by 5 - 10 - 5 MOE 
gapmers targeting SEO ID NO : 1 and 2 10 - 5 MOE 

SEQ SEQ 
ID ID 

NO : 1 NO : 1 
ISIS Start Stop 
NO Site Site Sequence 

SEQ SEQ 
ID ID 

NO : 2 NO : 2 
Start Stop 
Site Site 

SEQ 
ID 
NO inhibition 

472737 2139 2158 GCTGAGTCTGTGCTGCATCC 42110 42129 1005 

472738 2140 2159 GGCTGAGTCTGTGCTGCATC 84 42111 42130 1006 
472739 2141 2160 AGGCTGAGTCTGTGCTGCAT 42112 42131 1007 

472740 2142 2161 AAGGCTGAGTCTGTGCTGCA 42113 42132 1008 

TABLE 18 

Inhibition of DGAT2 MRNA by 5 - 10 - 5 MOE 
qapmers targeting SEO ID NO : 1 and 2 

SEQ SEQ 
IDID 

NO : 1 NO : 1 
ISIS Start Stop 
NO Site Site Sequence 

SEQ 
ID 

NO : 2 
Start 
Site 

SEQ 
ID 

NO : 2 
Stop 
Site 

SEO 
ID 
NO inhibition 

413433 n / a n / a GCCTGGACAAGTCCTGCCCA 89 32431 32450 425 

411901 695 714 GTCAGCAGGTTGTGTGTCTT 37223 37242 64 
472741 2144 2163 CCAAGGCTGAGTCTGTGCTG 42115 42134 1009 
472742 2145 2164 GCCAAGGCTGAGTCTGTGCT 3 42116 42135 1010 

472743 2147 2166 AGGCCAAGGCTGAGTCTGTG 42118 42137 1011 

472744 2148 2167 CAGGCCAAGGCTGAGTCTGT 39 42119 42138 1012 

472745 2150 2169 TCCAGGCCAAGGCTGAGTCT 56 42121 42140 1013 

472746 2151 2170 CTCCAGGCCAAGGCTGAGTC 42122 42141 1014 N 

472747 2152 2171 GCTCCAGGCCAAGGCTGAGT 42123 42142 1015 

472748 2153 2172 TGCTCCAGGCCAAGGCTGAG ??? 42124 42143 1016 

472749 2155 2174 TGTGCTCCAGGCCAAGGCTG 42126 42145 1017 

472750 2156 2175 ATGTGCTCCAGGCCAAGGCT 69 42127 42146 1018 

472751 2181 2200 AGGTAAACTGAGGCCACCAG 42152 42171 1019 

472752 2183 2202 GAAGGTAAACTGAGGCCACC 72 42154 42173 1020 

472753 2184 2203 GGAAGGTAAACTGAGGCCAC 45 42155 42174 1021 
49 42185 42204 1022 472754 2214 

472755 2215 
2233 TCTTCCTCACATCCAGAATC 

2234 CTCTTCCTCACATCCAGAAT 42186 42205 1023 
472756 2237 2256 CAGGCCCCTTCTGAAGAGGG 73 42208 42227 1024 

472757 2238 2257 CCAGGCCCCTTCTGAAGAGG 42209 42228 1025 

472758 2240 2259 GGCCAGGCCCCTTCTGAAGA 42211 42230 1026 

472759 2241 2260 AGGCCAGGCCCCTTCTGAAG 42212 42231 1027 
472760 2243 2262 GAAGGCCAGGCCCCTTCTGA 42214 42233 1028 

472761 2244 2263 AGAAGGCCAGGCCCCTTCTG 28 42215 42234 1029 



US 2018 / 0312845 A1 Nov . 1 , 2018 

TABLE 18 - continued 

Inhibition of DGAT2 MRNA by 5 - 10 - 5 MOE 
qapmers targeting SEO ID NO : 1 and 2 

SEQ SEO 
IDID 

NO : 1 NO : 1 
ISIS Start Stop 
NO Site Site Sequence 

SEQ SEQ 
ID ID 

NO : 2 NO : 2 
Start Stop 
Site Site 

SEQ 
ID 
NO inhibition 

472762 2245 2264 CAGAAGGCCAGGCCCCTTCT 24 42216 42235 1030 

42218 42237 1031 472763 2247 
472764 2248 

2266 CTCAGAAGGCCAGGCCCCTT 
2267 GCTCAGAAGGCCAGGCCCCT 72 42219 42238 1032 

472765 2250 2269 CTGCTCAGAAGGCCAGGCCC 60 42221 42240 1033 

472766 2251 2270 GCTGCTCAGAAGGCCAGGCC 42222 42241 1034 

472767 2253 2272 CTGCTGCTCAGAAGGCCAGG 51 42224 42243 1035 

472768 2254 2273 TCTGCTGCTCAGAAGGCCAG 79 42225 42244 1036 

472769 2255 2274 ATCTGCTGCTCAGAAGGCCA 63 42226 42245 1037 

472770 2256 2275 AATCTGCTGCTCAGAAGGCC 69 42227 42246 1038 

472771 2258 2277 ?????cTGCTGCTCAGAAGG 57 42229 42248 1039 

472772 2259 2278 ACTAATCTGCTGCTCAGAAG 42230 42249 1040 

472773 2260 2279 AACTAATCTGCTGCTCAGAA 52 42231 42250 1041 

472774 2261 2280 GAACTAATCTGCTGCTCAGA 42232 42251 1042 
472775 2262 2281 GGAACTAATCTGCTGCTCAG 42233 42252 1043 

472776 2263 2282 TGGAACTAATCTGCTGCTCA 42234 42253 1044 

472777 2264 2283 TTGGAACTAATCTGCTGCTC 70 42235 42254 1045 

472778 2266 2285 CTTTGGAACTAATCTGCTGC 69 42237 42256 1046 

472779 2267 2286 GCTTTGGAACTAATCTGCTG 70 42238 42257 1047 
472780 2268 2287 TGCTTTGGAACTAATCTGCT 76 42239 42258 1048 

472781 2269 2288 CTGCTTTGGAACTAATCTGC 42240 42259 1049 

472782 2270 2289 CCTGCTTTGGAACTAATCTG 55 42241 42260 1050 

472783 2272 2291 CACCTGCTTTGGAACTAATC 42243 42262 1051 

472784 2273 2292 CCACCTGCTTTGGAACTAAT 78 42244 42263 1052 

472785 2275 2294 GGCCACCTGCTTTGGAACTA 42246 42265 1053 

472786 2276 2295 GGGCCACCTGCTTTGGAACT 67 42247 42266 1054 

472787 2296 2315 AAAGTGAGGCTTGGGTTCGG 58 42267 42286 1055 

472788 2297 2316 AAAAGTGAGGCTTGGGTTCG 54 42268 42287 1056 

472789 2299 2318 AGAAAAGTGAGGCTTGGGTT 42270 42289 1057 

472790 2300 2319 CAGAAAAGTGAGGCTTGGGT 42271 42290 1058 

472791 2302 2321 CACAGAAAAGTGAGGCTTGG 70 42273 42292 1059 

472792 2303 2322 GCACAGAAAAGTGAGGCTTG 42274 42293 1060 
472793 2305 2324 AGGCACAGAAAAGTGAGGCT 25 82 42276 42295 1061 

472794 2306 2325 AAGGCACAGAAAAGTGAGGC 42277 42296 1062 

472795 2308 2327 GGAAGGCACAGAAAAGTGAG 29 42279 42298 1063 
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TABLE 18 - continued 

Inhibition of DGAT2 MRNA by 5 - 10 - 5 MOE 
qapmers targeting SEO ID NO : 1 and 2 

SEQ SEO 
IDID 

NO : 1 NO : 1 
ISIS Start Stop 
NO Site Site Sequence 

SEQ SEQ 
ID ID 

NO : 2 NO : 2 
Start Stop 
Site Site 

SEQ 
ID 
NO inhibition 

472796 2309 2328 AGGAAGGCACAGAAAAGTGA 24 42280 42299 1064 

472797 2311 2330 TCAGGAAGGCACAGAAAAGT 67 42282 42301 1065 

2331 CTCAGGAAGGCACAGAAAAG 32 42283 42302 1066 472798 2312 

472799 2314 
472800 2315 

42285 42304 1067 2333 CCCTCAGGAAGGCACAGAAA 
2334 CCCCTCAGGAAGGCACAGAA 42286 42305 1068 

472801 2316 2335 CCCCCTCAGGAAGGCACAGA 42287 42306 1069 

472802 2318 2337 AACCCCCTCAGGAAGGCACA 57 42289 42308 1070 

472803 2319 2338 CAACCCCCTCAGGAAGGCAC 63 42290 42309 1071 

472804 2320 2339 CCAACCCCCTCAGGAAGGCA 66 42291 42310 1072 

472805 2321 2340 CCCAACCCCCTCAGGAAGGC 42292 42311 1073 

472806 2322 2341 GCCCAACCCCCTCAGGAAGG 42293 42312 1074 
472807 2372 2391 CTCATCAAGAGATAACAGAA 42343 42362 1075 

472808 2374 2393 ATCTCATCAAGAGATAACAG 56 42345 42364 1076 

472809 2375 2394 GATCTCATCAAGAGATAACA 48 42346 423 65 1077 

472810 2377 2396 ATGATCTCATCAAGAGATAA 69 42348 42367 1078 

472811 2398 2417 ACAAAAGTCTGACATGGTGC 42369 42388 1079 

472812 2400 2419 ATACAAAAGTCTGACATGGT 74 42371 42390 1080 

472813 2401 2420 TATACAAAAGTCTGACATGG 42372 42391 1081 

472814 2403 2422 CATATACAAAAGTCTGACAT 42374 42393 1082 

472815 2404 2423 GCATATACAAAAGTCTGACA 78 42375 42394 1083 

472816 2405 2424 GGCATATACAAAAGTCTGAC 81 42376 42395 1084 

TABLE 19 

Inhibition of DGAT2 MRNA by 3 - 10 - 4 MOE 
gapmers targeting SEQ ID NOs : 1 and 2 

SEQ SEQ 
IDID 

NO : 1 NO : 1 
Start Stop 
Site Site Sequence 

SEQ SEO 
IDID 

NO : 2 NO : 2 
Start Stop 
Site Site 

ISIS 
NO 

SEO 
ID 
NO inhibition 

496047 1000 1016 CATTCTTGCCAGGCATG 38153 38169 1102 

496048 1003 1019 CTGCATTCTTGCCAGGC 38156 38172 1103 
496049 1004 1020 ACTGCATTCTTGCCAGG 38157 38173 1104 

496050 1005 1021 GACTGCATTCTTGCCAG 38158 38174 1105 
496051 1015 1031 TCCGCAGGGTGACTGCA 38168 38184 1106 

496052 1016 1032 TTCCGCAGGGTGACTGC 60 38169 38185 1107 
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TABLE 19 - continued 

Inhibition of DGAT2 mRNA by 3 - 10 - 4 MOE 
qapmers targeting SEO ID NOS : 1 and 2 

SEQ SEQ 
IDID 

NO : 1 NO : 1 
ISIS Start Stop 
NO Site Site Sequence 

SEQ SEQ 
ID ID 

NO : 2 NO : 2 
Start Stop 
Site Site 

SEQ 
ID 
NO inhibition 

496053 1017 1033 GTTCCGCAGGGTGACTG 64 38170 38186 1108 

496054 1096 1112 ACACTTCATTCTCTCCA 39 39143 39159 1109 

496055 1097 1113 TACACTTCATTCTCTCC 39 39144 39160 1110 
496056 1098 1114 GTACACTTCATTCTCTC 4 39145 39161 1111 
496057 1099 1115 TGTACACTTCATTCTCT 36 39146 39162 1112 
496058 1100 1116 TTGTACACTTCATTCTC 28 39147 39163 1113 

496059 1101 1117 CTTGTACACTTCATTCT 35 39148 39164 1114 

496060 1102 1118 GCTTGTACACTTCATTC 48 39149 39165 1115 

496061 1103 1119 TGCTTGTACACTTCATT 39150 39166 1116 

496062 1104 1120 CTGCTTGTACACTTCAT 3 39151 39167 1117 
496063 1105 1121 CCTGCTTGTACACTTCA 39152 39168 1118 

496064 1106 1122 ACCTGCTTGTACACTTC 47 39153 39169 1119 
496065 1107 1123 CACCTGCTTGTACACTT 39 39154 39170 1120 

496066 1108 1124 TCACCTGCTTGTACACT 39155 39171 1121 

496067 1109 1125 ATCACCTGCTTGTACAC 23 39156 39172 1122 

496068 1119 1135 CTCCTCGAAGATCACCT 
496069 1120 1136 CCTCCTCGAAGATCACC 

39166 39182 1123 
39167 39183 1124 
39168 39184 1125 496070 1121 1137 CCCTCCTCGAAGATCAC 25 

496071 1357 1373 TGTCGAAGAGCTTCACC 41328 41344 1126 

496072 1358 1374 TTGTCGAAGAGCTTCAC 41329 41345 1127 

496073 1359 1375 CTTGTCGAAGAGCTTCA 22 41330 413 46 1128 

496074 1362 1378 GTGCTTGTCGAAGAGCT 41333 41349 1129 4 
496075 1363 1379 TGTGCTTGTCGAAGAGC 41334 41350 1130 

496076 1364 1380 TTGTGCTTGTCGAAGAG 10 41335 41351 1131 

496077 1410 1426 TCAGTTCACCTCCAGGA 11 41381 41397 1132 

496078 1411 1427 CTCAGTTCACCTCCAGG 11 41382 41398 1133 

496079 1412 1428 GCTCAGTTCACCTCCAG 25 41383 41399 1134 

496080 1413 1429 GGCTCAGTTCACCTCCA 56 41384 41400 1135 

496081 1502 1518 TAACCCACAGACACCCA 41473 41489 1136 

496082 1503 1519 ATAACCCACAGACACCC 55 41474 41490 1137 

496083 1504 1520 AATAACCCACAGACACC 41475 41491 1138 

496084 1627 1643 AGATTTAGCCACCACCT 17 41598 41614 1139 

496085 1628 1644 CAGATTTAGCCACCACC 58 41599 41615 1140 

496086 1629 1645 CCAGATTTAGCCACCAC 60 41600 41616 1141 
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TABLE 19 - continued 

Inhibition of DGAT2 mRNA by 3 - 10 - 4 MOE 
qapmers targeting SEO ID NOS : 1 and 2 

SEQ SEQ 
IDID 

NO : 1 NO : 1 
ISIS Start Stop 
NO Site Site Sequence 

SEQ SEQ 
ID ID 

NO : 2 NO : 2 
Start Stop 
Site Site 

SEQ 
ID 
NO inhibition 

496087 1630 1646 CCCAGATTTAGCCACCA 62 41601 41617 1142 

496088 1631 1647 GCCCAGATTTAGCCACC 28 41602 41618 1143 

496089 1853 1869 AGAGAAACTGGTCCTGC 41824 41840 1144 

496090 1854 1870 CAGAGAAACTGGTCCTG 41825 41841 1145 

496091 1855 1871 GCAGAGAAACTGGTCCT 41826 41842 1146 

496092 2123 2139 CATGTCATCAGCCACCC 42094 42110 1147 NM 496093 2124 2140 CCATGTCATCAGCCACC 42095 42111 1148 

496094 2125 2141 TCCATGTCATCAGCCAC 60 42096 42112 1149 

496095 2134 2150 TGTGCTGCATCCATGTC 42105 42121 1150 

496096 2135 2151 CTGTGCTGCATCCATGT 42106 42122 1151 

496097 2136 2152 TCTGTGCTGCATCCATG 42107 42123 1152 

60 42111 42127 1153 496098 2140 
496099 2141 

2156 TGAGTCTGTGCTGCATC 
2157 CTGAGTCTGTGCTGCAT 58 42112 42128 1154 

496100 2142 2158 GCTGAGTCTGTGCTGCA 42113 42129 1155 

496101 2305 2321 CACAGAAAAGTGAGGCT 3 42276 42292 1156 
496102 2306 2322 GCACAGAAAAGTGAGGC 49 42277 42293 1157 

496103 2307 2323 GGCACAGAAAAGTGAGG 42278 42294 1158 

496104 2398 2414 AAAGTCTGACATGGTGC 65 42369 42385 1159 
496105 2399 2415 AAAAGTCTGACATGGTG 54 42370 42386 1160 

496106 2400 2416 CAAAAGTCTGACATGGT 39 42371 42387 1161 

490 GACCCACTGGAGCACTG 25600 25616 1091 496036 
496037 

474 
475 491 GGACCCACTGGAGCACT 76 25601 25617 1092 

496038 476 492 AGGACCCACTGGAGCAC 2 25602 25618 1093 
496039 553 569 CAGCGATGAGCCAGCAA 67 31120 31136 1094 
496040 554 570 ACAGCGATGAGCCAGCA 31121 31137 1095 

496041 555 571 CACAGCGATGAGCCAGC 78 31122 31138 1096 
496042 556 572 GCACAGCGATGAGCCAG 61 31123 31139 1097 

496043 557 573 AGCACAGCGATGAGCCA 31124 31140 1098 

496044 558 574 GAGCACAGCGATGAGCC 48 31125 31141 1099 

496045 998 1014 TTCTTGCCAGGCATGGA 39 38151 38167 1100 

496046 999 1015 ATTCTTGCCAGGCATGG 38152 38168 1101 

413433 n / a n / a GCCTGGACAAGTCCTGCCCA 68 32431 32450 425 

496107 n / a n / a CAGGGCCCTTTCCAGAA 34 10044 10060 1085 

496108 n / a n / a ACAGGGCCCTTTCCAGA 39 10045 10061 1086 
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TABLE 19 - continued 

Inhibition of DGAT2 MRNA by 3 - 10 - 4 MOE 
qapmers targeting SEO ID NOS : 1 and 2 

SEQ SEQ 
ID ID 

NO : 1 NO : 1 
ISIS Start Stop 
NO Site Site Sequence 

SEQ SEQ 
ID ID 

NO : 2 NO : 2 
Start Stop 
Site Site 

SEQ 
ID 
NO inhibition 

496109 n / a n / a CACAGGGCCCTTTCCAG 10046 10062 1087 

496110 n / a n / a CGAATATCCCTAATAAC 10210 10226 1088 

496111 n / a n / a TCGAATATCCCTAATAA 10211 10227 1089 
496112 n / a n / a CTCGAATATCCCTAATA 17 10212 10228 1090 

TABLE 20 

Inhibition of DGAT2 MRNA by 5 - 10 - 5 MOE 
qapmers targeting SEQ ID NO : 2 

SEQ ID SEQ ID 
NO : 2 NO : 2 
Start Stop 

ISIS NO Site Site Sequence 

SEQ 
ID 
NO % inhibition 

483876 14332 14351 GTGAGATCCCCAGAGAGGAA 26 1162 

483877 14337 14356 AAGGAGTGAGATCCCCAGAG 34 1163 

483878 14360 14379 TTCTGACCCTATTTTCCAGA 52 1164 

483879 14385 14404 CCCTCCATCCTTGAGAATCT 1165 

483880 14427 14446 ATGTCACAAGTTCACAAACA 49 1166 

483881 14432 14451 CATGAATGTCACAAGTTCAC 38 1167 

483882 14437 14456 ACTAACATGAATGTCACAAG 35 1168 

483883 14442 14461 CAAGGACTAACATGAATGTC 1169 

483884 14447 14466 AATGACAAGGACTAACATGA 24 1170 

483885 14452 14471 GGACAAATGACAAGGACTAA 1171 

483886 14457 14476 ACACAGGACAAATGACAAGG 1172 

483887 14462 14481 GTGTAACACAGGACAAATGA 82 1173 

483888 14467 14486 TGAATGTGTAACACAGGACA 75 1174 

483889 14503 14522 CAGGGTCTGCCACTCTCTAC 88 1175 

483890 14508 14527 TAGAGCAGGGTCTGCCACTC 85 1176 

483891 14532 14551 TCAGTGAAGCCTTCCTGGAT 31 1177 

483892 14537 14556 CTTCCTCAGTGAAGCCTTCC 1178 

483893 14542 14561 AGTCCCTTCCTCAGTGAAGC 59 1179 

483894 14547 14566 CCCCAAGTCCCTTCCTCAGT 51 1180 

483895 14648 14667 CACAGTCATCTTGTGTACAT 93 1181 

483896 14653 14672 CTCTGCACAGTCATCTTGTG 59 1182 

483897 14658 14677 GATCACTCTGCACAGTCATC 8 1183 

483898 14663 14682 GCTCAGATCACTCTGCACAG 94 1184 

483899 14668 14687 TCATTGCTCAGATCACTCTG 71 1185 
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TABLE 20 - continued 
Inhibition of DGAT2 MRNA by 5 - 10 - 5 MOE 

qapmers targeting SEQ ID NO : 2 

SEQ ID SEQ ID 
NO : 2 NO : 2 
Start Stop 

ISIS NO Site Site Sequence 

SEQ 
ID 
NO % inhibition 

483900 14673 14692 TCCTGTCATTGCTCAGATCA 81 1186 

483901 14678 14697 GTCTTTCCTGTCATTGCTCA 86 1187 

483902 14715 14734 TCAGGGTGATCAAGCTCCCC 1188 

483903 14720 14739 TGACCTCAGGGTGATCAAGC 75 1189 

483904 14725 14744 TTCCCTGACCTCAGGGTGAT 49 1190 

483905 14730 14749 AAGACTTCCCTGACCTCAGG 46 1191 

483906 14735 14754 CCAGGAAGACTTCCCTGACC 65 1192 

483907 14740 14759 CTCTTCCAGGAAGACTTCCC 68 1193 

483908 14745 14764 GTCACCTCTTCCAGGAAGAC 94 1194 

483909 14750 14769 TGAATGTCACCTCTTCCAGG 84 1195 

483910 14755 14774 CGGA?TGAATGTCACCTCTT 1196 

483911 14760 14779 AGATCCGGA?TGAATGTCAC 79 1197 

483912 14765 14784 TTTCCAGATCCGGA?TGAAT 1198 

483913 14770 14789 TCATCTTTCCAGATCCGGAC 1199 

483914 14775 14794 TCTATTCATCTTTCCAGATC 55 1200 

483915 14802 14821 TGAATGTTCTTGCCTGTCTT 48 1201 

483916 14807 14826 GTACCTGAATGTTCTTGCCT 85 1202 

483917 14812 14831 TTCCTGTACCTGAATGTTCT 71 1203 

483918 14852 14871 TGCCTCTCCCATCCAAATCT 75 1204 

483919 14882 14901 GTTGGTCACTCAGAGGCCCT 1205 

483920 14953 14972 ACAGGCCTGGATCCAGCATC 77 1206 

483921 14986 15005 TCTTCCTCCTGCTGCAGACA 1207 

483922 14991 15010 TCAAGTCTTCCTCCTGCTGC 68 1208 

483923 14996 15015 AGCTCTCAAGTCTTCCTCCT 87 1209 

483924 15001 15020 CCATGAGCTCTCAAGTCTTC 82 1210 

483925 15006 15025 CTTTCCCATGAGCTCTCAAG 68 1211 

483926 15011 15030 GGCTCCTTTCCCATGAGCTC 77 1212 

483927 15016 15035 CACCAGGCTCCTTTCCCATG 84 1213 

483928 15021 15040 AACTGCACCAGGCTCCTTTC 1214 

483929 15026 15045 AAACTAACTGCACCAGGCTC 65 1215 

483930 15031 15050 CCAATAAACTAACTGCACCA 36 1216 

483931 15036 15055 GGAGGCCAATAAACTAACTG 37 1217 

483932 15041 15060 GTGCTGGAGGCCAATAAACT 60 1218 

483933 15046 15065 TCAAAGTGCTGGAGGCCAAT 66 1219 
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TABLE 20 - continued 
Inhibition of DGAT2 MRNA by 5 - 10 - 5 MOE 

qapmers targeting SEQ ID NO : 2 

SEQ ID SEQ ID 
NO : 2 NO : 2 
Start Stop 

ISIS NO Site Site Sequence 
SEQ 
ID 
NO % inhibition 

483934 15073 15092 AGCCAGCAGCTCCATACCAG 70 1220 

483935 15078 15097 AAATCAGCCAGCAGCTCCAT 56 1221 

483936 15083 15102 CCCTCAAATCAGCCAGCAGC 62 1222 

483937 15088 15107 TGAGGCCCTCAAATCAGCCA 52 1223 

483938 15093 15112 GCCCATGAGGCCCTCAAATC 44 1224 

483939 15098 15117 GCCCTGCCCATGAGGCCCTC 44 1225 

483940 15103 15122 CCTGGGCCCTGCCCATGAGG 28 1226 

483941 15144 15163 GCCAAGCAGGAGCTGGACAG 35 1227 

483942 15178 15197 TAGTGGCTTGCTGAGGCTGC 67 1228 

483943 15183 15202 AAGGGTAGTGGCTTGCTGAG 1229 

483944 15188 15207 TAAGGAAGGGTAGTGGCTTG 1230 

483945 15199 15218 GAGACTGAGGGTAAGGAAGG 31 1231 

483946 15204 15223 ATGAGGAGACTGAGGGTAAG 41 1232 

483947 1520915228 CATAGATGAGGAGACTGAGG 1233 

483948 15214 15233 CATTTCATAGATGAGGAGAC 71 1234 

483949 15219 15238 TTGCTCATTTCATAGATGAG 1235 

483950 15224 15243 CACTTTTGCTCATTTCATAG 74 1236 

483951 15247 15266 ATAATCTGCACAGGTTCTTA 47 1237 

483952 15252 15271 GCACCATAATCTGCACAGGT 92 1238 

413433 32431 32450 GCCTGGACAAGTCCTGCCCA 87 425 

TABLE 21 

Inhibition of DGAT2 mRNA by 5 - 10 - 5 MOE 
qapmers targeting SEQ ID NO : 2 

ISIS 
NO 

SEQ ID SEQ ID 
NO : 2 NO : 2 
Start Stop 
Site Site Sequence % inhibition 

SEQ ID 
NO 

483953 17938 17957 GGGTCTAGGTGAGTGAGAAA 42 1239 

483954 17960 17979 ATCTGGACCTAATGTCTGCC 1240 

483955 17965 17984 GGCCCATCTGGACCTAATGT 1241 

483956 17970 17989 ACCTGGGCCCATCTGGACCT 1242 

483957 18042 18061 CTCTTGGGCTCCTTGAGGCA 1243 

483958 18047 18066 ACAGCCTCTTGGGCTCCTTG 1244 

483959 18052 18071 TGTGAACAGCCTCTTGGGCT 1245 

483960 18057 18076 AGAGGTGTGAACAGCCTCTT 1246 
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TABLE 21 - continued 
Inhibition of DGAT2 MRNA by 5 - 10 - 5 MOE 

qapmers targeting SEQ ID NO : 2 

SEQ ID SEQ ID 
NO : 2 NO : 2 

ISIS Start Stop 
NO Site Site Sequence 

SEQ ID 
NO % inhibition 

483961 18078 18097 GCCAGAAAGATGCCAGCTAA 67 1247 

483962 18083 18102 AGAGAGCCAGAAAGATGCCA 57 1248 

483963 18113 18132 AAAAGGGCCAGAATGTCTGG 24 1249 

483964 18136 18155 TAAGGAATCTAAATAACTTA 21 1250 

483965 18141 18160 TGTCATAAGGAATCTAAATA 16 1251 

483966 18146 18165 AGGATTGTCATAAGGAATCT 54 1252 

483967 18151 18170 AATCCAGGATTGTCATAAGG 59 1253 

483968 18156 18175 GCTTTAATCCAGGATTGTCA 80 1254 

483969 18161 18180 CCTTAGCTTTAATCCAGGAT 86 1255 

483970 18166 18185 GTCCTCCTTAGCTTTAATCC 80 1256 

483971 18171 18190 TCAGTGTCCTCCTTAGCTTT 65 1257 

483972 18176 18195 GGGACTCAGTGTCCTCCTTA 1258 

483973 18181 18200 TCCCTGGGACTCAGTGTCCT 77 1259 

483974 18220 18239 GATTCTTACCTGCAATGAGA 36 1260 

483975 18225 18244 GCTCTGATTCTTACCTGCAA 1261 

483976 18230 18249 CCCTGGCTCTGATTCTTACC 60 1262 

483977 18235 18254 TCAAACCCTGGCTCTGATTC 70 1263 

483978 18240 18259 AGGATTCAAACCCTGGCTCT 72 1264 

483979 18286 18305 ATGCCTGCCCTGCCTAGGAA 75 1265 

483980 18291 18310 AAATAATGCCTGCCCTGCCT 37 1266 

483981 18296 18315 GGGTAAAATAATGCCTGCCC 65 1267 

483982 18301 18320 TTGATGGGTAAAATAATGCC 1268 

483983 18306 18325 CCTGTTTGATGGGTAAAATA 60 1269 

483984 18311 18330 CCTCTCCTGTTTGATGGGTA 1270 

483985 18316 18335 GGTGTCCTCTCCTGTTTGAT 78 1271 

483986 18321 18340 GCCTCGGTGTCCTCTCCTGT 84 1272 

483987 18326 18345 AGTAAGCCTCGGTGTCCTCT 87 1273 

483988 18331 18350 TACCAAGTAAGCCTCGGTGT 87 1274 

483989 18336 18355 TTAATTACCAAGTAAGCCTC 74 1275 

483990 18369 18388 TTCATAAAAAGTAAAGATCT 51 1276 

483991 18374 18393 AGAGCTTCATAAAAAGTAAA 1277 

483992 18379 18398 AGCCAAGAGCTTCATAAAAA 87 1278 

483993 18417 18436 TCACCAGATTGTTGTGGGAA 84 1279 

483994 18422 18441 CTACCTCACCAGATTGTTGT 75 1280 

483995 18427 18446 AATACCTACCTCACCAGATT 1281 



US 2018 / 0312845 A1 Nov . 1 , 2018 
97 

TABLE 21 - continued 

Inhibition of DGAT2 MRNA by 5 - 10 - 5 MOE 
qapmers targeting SEQ ID NO : 2 

SEQ ID SEQ ID 
NO : 2 NO : 2 

ISIS Start Stop 
NO Site Site Sequence 

SEQ ID 
NO % inhibition 

483996 18432 18451 GGGCTAATACCTACCTCACC 81 1282 

483997 18450 18469 TTCCTCATCTATACAGTGGG 85 1283 

483998 18455 18474 TCAGCTTCCTCATCTATACA 52 1284 

483999 18460 18479 AAGCTTCAGCTTCCTCATCT 35 1285 

484000 18465 18484 TATACAAGCTTCAGCTTCCT 44 1286 

484001 18470 18489 CTTCCTATACAAGCTTCAGC 77 1287 

484002 18475 18494 AGTCACTTCCTATACAAGCT 64 1288 

484003 18513 18532 AGAACCTGGCCTCTAACTCG 1289 
484004 18581 18600 CATACTGGCATCTGGCAGGG 84 1290 

484005 18586 18605 ACCTCCATACTGGCATCTGG 66 1291 

484006 18591 18610 ACCTCACCTCCATACTGGCA 1292 

484007 18747 18766 ATGAAGAAAAATAATTTGGG 1293 

484008 18821 18840 TTAACTTCTGCTGAGGGAGA 1294 

484009 18826 18845 GATGCTTAACTTCTGCTGAG 68 1295 

484010 18831 18850 GTTAGGATGCTTAACTTCTG 78 1296 

484011 18836 18855 GTTAAGTTAGGATGCTTAAC 65 1297 

78 1298 484012 18869 18888 ATAGGCCTGGATGCCCAAGT 
20779 20798 

69 1299 484013 18880 18899 CAGAGGCAGCTATAGGCCTG 
20790 20809 

484014 18885 18904 TGCCTCAGAGGCAGCTATAG 30 1300 

484015 18890 18909 TGTCCTGCCTCAGAGGCAGC 65 1301 

484016 18895 18914 GATGATGTCCTGCCTCAGAG 1302 

484017 18900 18919 CAGCAGATGATGTCCTGCCT 1303 
484018 18982 19001 GGGACAGAGCTAAGACCCAA 58 1304 

484019 19013 19032 GTCAAAGGTGGCTTCCTGGG 74 1305 

484020 19018 19037 GAGTAGTCAAAGGTGGCTTC 78 1306 

484021 19023 19042 GGAATGAGTAGTCAAAGGTG 27 1307 

484022 19028 19047 AAGTTGGAATGAGTAGTCAA 14 1308 

484023 19041 19060 GCTGAGAATAAAGAAGTTGG 55 1309 

484024 19046 19065 TAGAAGCTGAGAATAAAGAA 36 1310 

484025 19051 19070 TGAAATAGAAGCTGAGAATA 20 1311 

484026 19112 19131 GGAGTTCTAATGAGGCAGAC 50 1312 

484027 19117 19136 TGCAGGGAGTTCTAATGAGG 53 1313 

484028 19122 19141 AGCCTTGCAGGGAGTTCTAA 62 1314 
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TABLE 21 - continued 
Inhibition of DGAT2 MRNA by 5 - 10 - 5 MOE 

gapmers targeting SEQ ID NO : 2 

SEQ ID SEQ ID 
NO : 2 NO : 2 

ISIS Start Stop 
NO Site Site Sequence % inhibition 

SEO ID 
NO 

484029 19127 19146 AACAAAGCCTTGCAGGGAGT 30 1315 

413433 32431 32450 GCCTGGACAAGTCCTGCCCA 76 425 

TABLE 22 

Inhibition of DGAT2 mRNA by 5 - 10 - 5 MOE 
gapmers targeting SEQ ID NO : 2 

SEQ ID SEQ ID 
NO : 2 NO : 2 

ISIS Start Stop 
NO Site Site Sequence 

SEQ ID 
NO % inhibition 

484030 22439 22458 ATGGCAAGTGCTTCCGTGGG 79 1316 

484031 22444 22463 ACCAAATGGCAAGTGCTTCC 1317 

484032 22449 22468 CAAATACCAAATGGCAAGTG 34 1318 

484033 22474 22493 CTGCAAGGTGGTGAGCTCTA 1319 

484034 22513 22532 CCTCACTTCCCATCTGCCTG 24 1320 

484035 22518 22537 TGAACCCTCACTTCCCATCT 14 1321 

484036 22523 22542 CCAAGTGAACCCTCACTTCC 12 1322 

484037 22528 22547 GTCTACCAAGTGAACCCTCA 1323 

484038 22533 22552 ATGCAGTCTACCAAGTGAAC 39 1324 

484039 22538 22557 GGGAAATGCAGTCTACCAAG 55 1325 

484040 22543 22562 CAAGTGGGAAATGCAGTCTA 53 1326 

484041 22548 22567 GCCAACAAGTGGGAAATGCA 85 1327 

484042 22573 22592 CCAACTACCGCCCACAGCTC 43 1328 

484043 22578 22597 CAGCCCCAACTACCGCCCAC 29 1329 

484044 2258 22602 TTATCCAGCCCCAACTACCG 10 1330 

484045 22588 22607 CTGCCTTATCCAGCCCCAAC 43 1331 

484046 22593 22612 TCACCCTGCCTTATCCAGCC 51 1332 

484047 22713 22732 TCTTGTTCAACCCTCACCCC 45 1333 

484048 22766 22785 CTTATTAGGTGTCTTAAAAT 1334 

484049 22771 22790 CTAAGCTTATTAGGTGTCTT 85 1335 

484050 22776 22795 CTCTGCTAAGCTTATTAGGT 1336 

484051 22820 22839 ACTGAGAAGACCTAAAAATT 1337 

484052 22825 22844 AAACAACTGAGAAGACCTAA 45 1338 

484053 22830 22849 AACTGAAACAAC TGAGAAGA 32 1339 

484054 22835 22854 TCCCCAACTGAAACAACTGA 65 1340 

484055 22841 22860 GACATATCCCCAACTGAAAC 67 1341 
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TABLE 22 - continued 
Inhibition of DGAT2 MRNA by 5 - 10 - 5 MOE 

qapmers targeting SEQ ID NO : 2 

SEQ ID SEQ ID 
NO : 2 NO : 2 

ISIS Start Stop 
NO Site Site Sequence 

SEQ ID 
NO % inhibition 

484056 22846 22865 CTGATGACATATCCCCAACT 71 1342 

484057 22851 22870 TTTCACTGATGACATATCCC 69 1343 

484058 22856 22875 AGAAATTTCACTGATGACAT 56 1344 

484059 22861 22880 AGTATAGAAATTTCACTGAT 18 1345 

484060 22866 22885 GGAGGAGTATAGAAATTTCA 53 1346 

484061 22871 22890 TTGGAGGAGGAGTATAGAAA 48 1347 

484062 22876 22895 GCAGCTTGGAGGAGGAGTAT 1348 

484063 22881 22900 CCCATGCAGCTTGGAGGAGG 68 1349 

484064 22886 22905 CAGCCCCCATGCAGCTTGGA 84 1350 

484065 22891 22910 AGGGCCAGCCCCCATGCAGC 67 1351 

484066 22916 22935 TTATCTAGCTCCCTACCTTG 57 1352 

484067 22968 22987 TGAAGCCAGTGGTTTGAGGG 30 1353 

484068 22992 23011 TGCTTCCCGTTGCAGACAGG 34 1354 

484069 23095 23114 GTCCAAACACTCAGGTAGGG 72 1355 

484070 23100 23119 CTTCAGTCCAAACACTCAGG 85 1356 

484071 23128 23147 TTAAGTCTGAGAAACACCAC 77 1357 

484072 23133 23152 GGTGATTAAGTCTGAGAAAC 64 1358 

484073 23138 23157 CCCCAGGTGATTAAGTCTGA 73 1359 

484074 23143 23162 AAGATCCCCAGGTGATTAAG 26 1360 

484075 23148 23167 TTAACAAGATCCCCAGGTGA 22 1361 

484076 23154 23173 TGCATTTTAACAAGATCCCC 1362 

484077 23159 23178 AAATCTGCATTTTAACAAGA 20 1363 

484078 23164 23183 AATCAAAATCTGCATTTTAA 40 1364 

53 1365 484079 23169 23188 TACTGAATCAAAATCTGCAT 
484080 23174 23193 GGATTTACTGAATCAAAATC 31 1366 

484081 23179 23198 AGACTGGATTTACTGAATCA 65 1367 

484082 23184 23203 GCTCCAGACTGGATTTACTG 72 1368 

484083 23232 23251 AGCAGCATCAGCATCACCTG 79 1369 

484084 23237 23256 GGAACAGCAGCATCAGCATC 39 1370 

484085 23242 23261 GTCTGGGAACAGCAGCATCA 90 1371 

484086 23271 23290 TACTCTAGCACTTTCCTACT 53 1372 

484087 23276 23295 AAATGTACTCTAGCACTTTC 41 1373 

484088 23281 23300 AGACAAAATGTACTCTAGCA 58 1374 

484089 23305 23324 GGCTGGATGCCCTGGCTAGA 79 1375 

484090 23310 23329 AGGCAGGCTGGATGCCCTGG 55 1376 
















































































































































































































































































