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Purpose: This Reference Material (RM) is intended to support investigations of peptide and protein identification in
complex samples such as those in mass spectrometry-based proteomics. RM 8461 can be used to help assess the
confidence of peptide and protein identification within a laboratory or comparability between laboratories or among
different measurement approaches. RM 8461 can also be used in the development and validation of new investigative
approaches for identifying peptides and proteins.

Description: A unit of RM 8461 consists of a single vial containing approximately 0.5 g of freeze-dried human liver
material.

Non-Certified Values: RM 8461 was produced to provide a complex human tissue sample for evaluating the
performance of proteomics mass spectrometry instruments coupled to liquid chromatography (LC), software for the
identification of proteins and peptides, and development of sample preparation methods [1]. Liver tissue was chosen
to provide a “normalized” range of protein abundance and to provide sample complexity to cover the chromatographic
“space”. Non-certified values do not provide metrological traceability to the International System of Units (SI) or
other higher-order reference system [2]. Non-certified qualitative values of identified proteins present in RM 8461
are listed in Table 1 as UniprotKB [3] accession numbers.

Period of validity: The non-certified values are valid until 31 March 2036. The value assignments are nullified if
the material is stored or used improperly, damaged, contaminated, or otherwise modified.

Maintenance of Non-Certified Values: NIST will monitor this material to the end of its period of validity. If
substantive technical changes occur that affect the non-certified values during this period, NIST will update this
Reference Material Information Sheet. Before making use of any of the values delivered by this material, users should
verify they have the most recent version of this documentation, available through the NIST SRM website
(https://www.nist.gov/srm).

Marcela Najarro, Acting Chief Steven J. Choquette, Director

Chemical Sciences Division Office of Reference Materials
Information Sheet Revision History on Page 8
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Safety: THIS IS A HUMAN SOURCE MATERIAL THAT HAS BEEN STERILIZED BY GAMMA
IRRADIATION AT A DOSE OF 60 kGy. Consult the Safety Data Sheet (SDS) exemption letter for hazard
information.

Source: This RM was developed after an appropriate human subjects research determination by NIST.

Storage: RM 8461 should be stored at controlled room temperature (20 °C to 25 °C) and away from direct sunlight,
until needed.

Use: RM 8461 IS INTENDED FOR LABORATORY USE ONLY. Prior to removal of a test portion for analysis,
the contents should be mixed thoroughly. It is recommended that test portions for analysis equal to or greater than
1 mg are used.

Analysis: For qualitative measurands like protein identity, a conventional evaluation and expression of measurement
uncertainty conforming to the JCGM GUM cannot be used. Table 1 lists the identities of 1619 proteins that have been
established using identification algorithms whose reliability is generally recognized by experts in the field. The
identified proteins in RM 8461 are inferred from bottom-up proteomics analysis using multiple search engines and
multiple sample preparation methods. Commonly identified proteins were filtered from individual
1 mg preparations (n = 3) from eight jars of RM 8461 with replicate injections (n =3). Proteins are included only
when the following are met:

e false discovery rate (FDR) of less than 5 %,

e a spectral abundance of better than 20 % CV across a measurement set (including technical and process
replicate analyses),

e having a minimum of three unique peptides identified from a stratified random sampling of eight jars across
the entire production of RM 8461 and with Sequest HT, Mascot, MSAmanda, and Byonic algorithms.

NIST is confident of the identity of the non-certified qualitative values of 1619 proteins listed in Table 1 that met all
criteria.

Non-Certified Values: Non-certified qualitative values of identified proteins present in RM 8461 are listed in Table 1
as UniprotKB [3] accession numbers. This table is also available as a download from the details page
https://shop.nist.gov/ccrz__ProductDetails?sku=8461&cclcl=en_US. This consensus information is the best estimate
based on currently available information as determined by bottom-up LC-MS/MS analyses and comparison of search
engine algorithms; however, the evidence does not meet the NIST criteria for certification of identity.

Table 1. Non-Certified Values for Protein Content of RM 8461

Accession Accession Accession Accession Accession
AO0A075B6S2 AO0AO0B4J1X5 A1LOTO A3KMH1 A6ND91
A6NDB9 A6NLP5 E9PAV3 000115 000116

000151 000159-3 000203 000217 000231-2
000232 000233 000244 000264 000299
000303 000330 000442-2 000483 000487
000571 000748 000757 000763 014521
014548 014558 014561 014579 014602
014618 014735 014745 014756 014773
014818 014832 014841 014874 014880
014936 014949 014950 014975 014979
014980 015020 015143 015144 015145
015173-2 015229 015230 015305 015372
015511 043143 043169 043175 043181
043242 043390 043396 043488 043583
043598 043615 043674 043678 043704
043707 043708 043741 043772 043776
043795 043813 043837 043852-3 043865
043920 060218 060220 060271 060437
060493 060506 060610 060656 060664
060701 060716 060784 060841 060884
075083 075131 075208 075223 075251
075306 075323 075347 075348 075351
075356 075367-2 075368 075369 075381
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Accession Accession Accession Accession Accession
075390 075396 075439 075452 075477
075489 075494 075521 075531 075533
075608 075795 075822 075832 075874
075880 075884 075891-3 075915 075936
075947 075955 075964 076021 076054
076062 094760 094788 094826 094874

094875-12 094903 094905 094929-3 095140
095154 095182 095197 095202 095210
095255 095292 095298 095299 095336

095340-2 095352 095373 095479 095487-3
095563 095571 095671 095822 095831
095861 095881 095954 095994 096005
096011 P00167 P00325 P00326 P00338
P00352 P00367 P00387-3 P00390 P00403
P00439 P00441 P00450 P00480 P00491
P00505 P00558 P00568 P00734 P00738
P00740 P00747 P00751 P00846 P00915
P00918 P00966 P0O1008 P01009 PO1011
P0O1019 P01023 P01024 P01031 P01619
P01624 P01834 P01859 P01860 P01861

P01871-2 P01876 P01903 P02042 P02144
P02452 P02458 P02461 P02462 P02511
P02533 P02545 P02545-2 P02549 P02647
P02649 P02652 P02654 P02655 P02656

P02671-2 P02675 P02679 P02730 P02741
P02743 P02746 P02747 P02749 P02750
P02753 P02760 P02763 P02765 P02766
P02768 P02774-3 P02788 P02790 P02792
P02794 P03928 P04003 P04004 P04040
P04066 P04080 P04083 P04114 P04179
P04196 P04217 P04264 P04406 P04424
P04632 P04792 P04843 P04844 P04899
P04908 P05023 P05026 P05062 P05089
P05090 P05091 P05109 P05141 P05155-3
P05156 P05164-3 P05165 P05166 P05177-2
P05181 P05198 P05204 P05362 P05386
P05387 P05388 P05455 P05546 P05556
P05783 P05787-2 P05976 P05997 P06133
P06312 P06396 P06454 P06576 P06681
P06702 P06703 P06727 P06733 P06737
P06744 P06748 P06753 P06753-2 P06865
P07099 P07108-5 P07148 P07195 P07203
P07237 P07305 P07306 P07307 P07327
P07339 P07357 P07358 P07360 P07384
P07437 P07585 P07686 P07711 P07737
P07738 P07741 P07814 P07858 P07900-2

P07910-2 P07951 P07954 P08123 P08133
P08236 P08238 P08240 P08246 P0O8311

P08319-2 P08571 P08572 P08574 P08590
P08603 P08621 P08670 P08684 P08708
P08727 P08729 P08754 P08758 P08865
P09012 P09104 P09110 P09210 P09382
P09417 P09429 P09455 P09467 P09488

P09493-5 P09496-2 P09497-2 P09525 P09601
P09622 P09651 P09668 P09669 P09871
P09874 P09960 P09972 POCOL5 POCOS5
PODIJIS PODIJI9 PODMV9 PODN79 PODOX2
PODOX5 PODOX7 PODOXS8 PODP25 P10109
P10153 P10155 P10253 P10301 P10515
P10599 P10606 P10619 P10620 P10632
P10635 P10644 P10768 P10809 P10909-2
P11021 P11047 P11117 P11142 P11166
P11168 P11172 P11177 P11182 P11216
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Accession Accession Accession Accession Accession
P11233 P11277-2 P11310-2 P11387 P11413-2
P11498 P11509 P11586 P11712 P11766
P11940 P12074 P12109 P12110 P12111

P12111-4 P12235 P12236 P12268 P12694
P12814 P12830 P12883 P12955 P12956
P13010 P13073 P13473-3 P13489 P13639
P13645 P13667 P13693 P13716 P13760
P13796 P13797 P13798 P13804 P13861
P13929 P14174 P14314 P14317 P14324
P14406 P14543 P14550 P14618 P14621
P14625 P14735 P14854 P14866 P14868
P14920 P14923 P14927 P15090 P15104
P15121 P15144 P15289 P15311 P15374
P15428 P15586 P15880 P15907 P15924
P16083 P16152 P16219 P16278 P16401
P16435 P16452-2 P16615 P16662 P16930
P17050 P17174 P17516 P17612 P17661
P17735 P17844 P17858 P17980 P17987
P18085 P18124 P18206 P18428 P18669

P18754-2 P18859-2 P19224 P19338 P19404
P19440 P19652 P19823 P19827 P19971
P20039 P20073 P20132 P20160 P20338

P20340-2 P20618 P20674 P20700 P20711
P20774 P20813 P20815 P20962 P21266
P21281 P21333 P21397 P21399 P21549
P21695 P21796 P21810 P21912 P21953
P21964 P21980 P22033 P22059 P22061-2
P22087 P22090 P22234 P22307 P22309
P22310 P22352 P22392-2 P22570-7 P22626
P22695 P22760 P22830-2 P23141-2 P23142
P23193 P23246 P23284 P23368 P23378
P23396 P23434 P23526 P23528 P23588
P23786 P24158 P24298 P24462-2 P24534
P24539 P24666 P24752 P24821 P24844
P25311 P25325-2 P25398 P25705 P25786-2
P25787 P25788 P25789 P26038 P26373
P26440 P26447 P26572 P26583 P26639
P26640 P26885 P27105 P27144 P27169
P27338 P27348 P27635 P27695 P27797
P28062 P28065 P28066 P28070 P28072
P28074 P28288 P28330 P28331-2 P28332-2
P28482 P28845 P29144 P29401-2 P29692-2
P29966 P30038 P30039 P30040 P30041
P30042 P30043 P30044 P30046 P30047

P30048-2 P30049 P30050 P30084 P30085
P30086 P30101 P30153 P30405 P30533
P30566 P30613-2 P30626 P30711 P30837
P31040 P31146 P31150 P31153 P31327-3
P31512 P31513 P31689 P31930 P31937
P31939 P31942 P31943 P31946-2 P31949
P32119 P32189 P32455 P32754 P32929
P32969 P33121 P33261 P33908 P34896
P34897 P34913 P34932 P35221 P35232
P35237 P35241-5 P35268 P35270 P35503
P35555 P35558 P35573 P35579 P35580-4
P35606 P35613 P35625 P35637 P35659
P35754 P35813-3 P35908 P35914 P35998

P36269-3 P36507 P36537 P36542 P36543
P36551 P36578 P36776 P36871 P36957
P36969 P37059 P37108 P37802-2 P37837
P38117 P38159 P38435 P38571 P38606
P38646 P38919 P39019 P39023 P39656
P40121 P40222 P40227 P40261 P40429

RM 8461 Issue Date 29 September 2026 Page 4 of 8



Accession Accession Accession Accession Accession
P40763 P40855 P40925-3 P40926 P40939
P41091 P41240 P41250 P41567 P42025
P42126 P42224 P42226 P42330 P42357
P42677 P42704 P42765 P42766 P43034
P43155 P43243 P43307 P43490 P43686
P43897 P45954 P45974 P46459 P46776
P46777 P46778 P46781 P46782 P46783
P46940 P46952 P46977 P47755 P47756-2
P47897 P47985 P47989 P48047 P48147
P48444 P48449 P48506 P48507 P48556
P48637 P48643 P48735 P49006 P49189
P49207 P49257 P49326 P49327 P49368
P49407 P49411 P49419-2 P49588 P49591
P49638 P49720 P49721 P49748-3 P49753
P49755 P49773 P49821 P49914 P50053
P50135 P50213 P50225 P50395 P50402
P50416 P50440 P50454 P50502 P50552
P50914 P50990 P50991 P50995 P51148-2
P51149 P51159 P51570-2 P51571 P51572-2
P51589 P51648-2 P51649 P51659 P51687
P51857 P51858 P51884 P51888 P51911
P51970 P51991 P52272 P52597 P52758
P52815 P52888 P52895 P52907 P53004
P53007 P53396 P53618 P53680 P53985
P53992 P53999 P54136 P54577 P54578

P54619-3 P54727 P54840 P54855 P54868
P54886 P54920 P55010 P55036 P55072
P55084 P55145 P55157 P55263 P55265-4
P55268 P55327-3 P55769 P55786 P55884-2
P55899 P56134 P56199 P56381 P56385
P56470 P56537 P56556 P57088 P57105

P57737-3 P57772 P59665 P60033 P60174
P60228 P60468 P60660 P60842 P60866-2
P60891 P60900 P60953 P60981 P61006
P61009 P61019 P61020 P61026 P61081
P61088 P61106 P61158 P61160 P61163
P61224 P61225 P61247 P61254 P61313
P61353 P61421 P61457 P61513 P61586
P61604 P61619 P61626 P61769 P61803
P61923 P61960 P61970 P61981 P62081
P62136 P62140 P62191 P62195 P62241
P62244 P62249 P62258 P62263 P62266
P62269 P62277 P62280 P62310 P62312
P62314 P62316 P62318 P62328 P62333
P62424 P62701 P62714 P62736 P62750
P62753 P62805 P62820 P62826 P62829
P62841 P62847-4 P62851 P62854 P62861
P62873 P62879 P62888 P62899 P62906
P62913 P62917 P62937 P62942 P62995

P63000-2 P63010-2 P63104 P63173 P63208
P63220 P63244 P67936 P68036 P68366
P68371 P68871 P69891 P69892 P78329
P78371 P78417 P78527 P80303 P80404
P80723 P82979 P83111 P83731 P84077
P84090 P84098 P84103 P84243 P98095-2
P98160 P99999 Q00266 Q00325-2 Q00341
Q00577 Q00610 Q00688 Q00796 Q00839
Q01081 Q01082 Q01105 Q01130 Q01415
Q01433 Q01581 Q01844-5 Q01995 Q02218
Q02252 Q02318 Q02338 Q02543 Q02790
Q02818 Q02878 Q02928 Q02978 Q03154
Q03252 Q03426 Q03591 Q04446 Q04637-9
Q04760 Q04828 Q04837 Q04917 Q05682-5
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Accession Accession Accession Accession Accession
Q05707 Q06278 Q06323 Q06520 Q07020
Q07021 Q07065 Q07507 Q07954 Q07955
Q08211 Q08257 Q08426 Q08477-2 Q08722
Q08830 QO8AH3 Q09666 Q10471 Q10713
Q12797 Q12874 Q12904-2 Q12906 Q12907
Q13011 Q13057-2 Q13098-7 Q13131-2 Q13151
Q13155 Q13162 Q13200 Q13228-4 Q13242
Q13247 Q13263 Q13283 Q13310-3 Q13347
Q13363 Q13404-1 Q13409 Q13418 Q13423
Q13435 Q13442 Q13492 Q13496 Q13505
Q13546 Q13561-2 Q13576 Q13596 Q13630
Q13637 Q13642-4 Q13724 Q13838-2 Q13884
Q13885 Q13907-2 Q14019 Q14032 Q14103
Q14108 Q14117 Q14141 Q14152 Q14157-5
Q14165 Q14166 Q14204 Q14240-2 Q14247
Q14254 Q14258 Q14353 Q14376 Q14397
Q14444 Q14554 Q14558-2 Q14624 Q14651
Q14696 Q14697 Q14697-2 Q14749 Q14764
Q14847 Q14914 Q15005 Q15006 Q15019-2
Q15043 Q15046-2 Q15067 Q15084-2 Q15102
Q15125 Q15126 Q15166 Q15181 Q15185
Q15233 Q15257 Q15274 Q15293 Q15365

Q15366-2 Q15369 Q15370-2 Q15392 Q15435
Q15436 Q15493 Q15582 Q15599 Q15631
Q15661 Q157172 Q15738 Q15746 Q15836
Q16134 Q16181 Q16222 Q16401 Q16531
Q16555 Q16595 Q16629 Q16658 Q16706
Q16718 Q16719 Q16740 Q16762 Q16795
Q16822 Q16836-2 Q16851 Q16853 Q16891-2
Q3LXA3 Q37CQ8-2 Q4GON4 Q4G176 Q4VC(C31
Q53FZ2 Q53GQO Q53H82 Q56VL3 Q5HYK3

Q5JPH6-2 Q5JRA6 Q5JTV8 Q5R314 Q5SSJ5
Q5T013 Q5T2W1 Q5T440 Q5T8D3-3 QS5TFE4
Q5VW32 Q687X5 Q68CK6 Q6DD88 Q6IB77
Q6IBSO Q6L8Q7 Q6NUM9 Q6NUNO Q6NVY1
Q6NZI2 Q6P1Q0-7 Q6P1X6 Q6P587 Q6P996
Q6PI148 Q6UW02 Q6UW68 Q6UWM9 Q6UX53
Q6UXB4 Q6YNI16 Q67UJ8 Q6ZWL3 Q709F0
Q71036 Q7KZF4 Q7L2H7 Q77406-6 Q77434
Q774W1 Q7Z5P4 Q86SX6 Q86UP2 Q86VB7-2
Q86VP6 Q86VR2 Q86W92 Q86WA6 Q86WU2
Q86X29 Q86X55 Q86XES Q86XR7-2 Q86YB7
Q8IVH4 Q8IVS8 Q8IW45 Q8IWWS Q8IYQ7
Q81783 Q3N0X4 Q8N142 Q8N159 Q3NI1G4
Q8N4P3 Q8N4T8 Q8N5K1 Q8N5M9 Q8N5Z0

Q8NB37-2 Q8NBJ5 Q8NBJ7 Q8NBQ5 Q8NBS9
Q8NBXO0 Q8NCWS5 Q8NE62 Q8NE71 Q8NFWS
Q8NI22 Q8TAT6-2 Q8TCI12 Q8TCJ2 Q8TEMI

Q8WUM4-2 Q8WUY1 Q8WVI2 Q3WVMS8 Q8WW59

Q8WWC4 Q8WWII1-3 Q8WWQS8 Q8WZA9 Q92499
Q92506 Q92522 Q92530 Q92614 Q92616
Q92688 Q92734 Q92820 Q92841 Q92900
Q92945 Q92947 Q93088 Q93099 Q969H8
Q969V3 Q969X5 Q96973 Q96A26 Q96A33
Q96AB3 Q96AE4-2 Q96AG4 Q96C11-3 Q96C19
Q96C23 Q96C86 Q96CM8-2 Q96CN7 Q96CW1
Q96DB5 Q96DC8 Q96DG6 Q96EK6 Q96EP5
Q96ER9 QI96EY1 Q96EYS8 Q96F10 Q96FJ2
Q96FV2 Q96FW1 Q96G03 0Q96G23 Q96GA7
Q96GD0O Q96GK7 Q96HC4 Q96HE7 Q96HJ9-2

Q96HR9-2 Q96HS1 Q96HY7 Q96115 Q96199
Q961J6 Q961U4 Q96JB5 Q96K 19 Q96KP4
Q96LJ7 QI96N76-2 Q96NU7 Q96P70 Q96PC5
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Accession Accession Accession Accession Accession
Q96PE7 Q96RQ3 Q96TC7 Q99424 Q99426
Q99436 Q99447 Q99460 Q99487 Q99497
Q99536 Q99584 Q99611 Q99613 Q99623
Q99624 Q99627 Q99643 Q99685 Q99714
Q99715 Q99720 Q99729-2 Q99798 Q99832
Q9BPWS8 QI9BQE3 QI9BQE5 QI9BR76 QI9BRA2
QI9BRF8 QI9BRKS5 QI9BRXS Q9BS26 QI9BSES5
Q9BSHS5 QI9BTV4 Q9BTZ2 QI9BUH6 QI9BUPO
QI9BUTI1 QI9BVS57 QI9BV79 QI9BVC6 QI9BVIJ7
QI9BVKS6 QI9BVL4 QI9BWDI1 QI9BWS9 QIBX66-11
QIBX68 QI9BXNI1 Q9BY44 Q9BY49 QIBYV1
QIBYV7 QI9HO008 QI9HONS5 Q9HOW9 QI9HIK4
Q9H223 Q9H299 Q9H2A2 Q9H2F3 Q9H2M3
Q9H2U2-2 QI9H2X3-8 Q9H3G5 Q9H3K2 Q9H444
Q9H477 Q9H4A4 Q9H6R3 Q9H7Z27 Q9HB845
Q9HS8H3 Q9HI9B4 QI9HIP8 QI9HAG64 Q9HA77
Q9HABS QI9HAT?2 Q9HB40 Q9HB71 Q9HBI6
Q9HBLO Q9HC35 Q9HC38-2 Q9HCCO QI9HCNS
Q9HD40 QI9HDC9 QINNW7 QI9NP97 QI9NPJ3
QINQY4 QINQC3 QINQGS5 QINQR4 QINQX3-2
QI9NR19-2 QI9NR31 QI9NR45 QI9NR77 QINRV9
QINRX4 QINRZ7-3 QINSD9 QI9NSE4 QINTIJ5
QINTKS5 QINUI1 QINUJ1 QINUU7 QINVD7
QINVJ2 QINVS9 QINX40 QINXAS QINXG2
QINYL4 QINYL9 QINYQ3-2 QINYU2 QINZ01
QINZ08-2 QINZ45 QINZL9 QINZN3 QINZN4
QINZT2 QIP016 Q9P035 Q9P0J0-2 Q9P0OL0-2
Q9P0Z9 QIP258 Q9P2E9 Q9P2J5 Q9P2R3-4
Q9P2R7 QI9UBI6 Q9UBM7 Q9UBN7 Q9UBQO
QI9UBQ5 Q9UBQ7 QI9UBRI1 Q9UBR2 QI9UBS3
QI9UBS4 QI9UBX3-2 QI9UDRS5 QI9UF12 QI9UFNO
QI9UGP8 QI9UHES QI9UHG3 Q9UHJ6 QI9UHK6-5
QI9UHQ9 Q9UI09 QoUIll7 Q9UI32 QoUII2
QounJ7 QIoUJ68 QI9UJ83 QIUIMS Q9UJS0-2
QIUJZ1 Q9UKK9 Q9UKM9 QIUKS6 Q9UKU7
QIUKX2 QI9UL12 Q9UL25 Q9UL46 QI9ULAO
Q9ULC5-3 QI9ULDO Q9ULV4-3 QIUMO0 QI9UMXO0
QI9UN37 QIUNB6 QI9UNF0 QI9UNH7 QI9UNM6
QI9UNU6 QI9UNZ2-5 QIUQ80 Q9Y224 Q9Y262
Q9Y281 Q9Y285 Q9Y2B0 Q9Y2H6 QI9Y2P5
Q9Y2Q3 QI9Y2R0 Q9Y2S2 QI9Y2T3-3 QI9Y2W1
Q9Y2X3 Q9Y315 Q9Y365 Q9Y376 Q9Y394
QI9Y3AS5 QI9Y3A6 Q9Y3D2 Q9Y3D6 QI9Y3E5
QI9Y3F4-2 Q9Y310 Q9Y373 Q9Y490 Q9Y4L1
Q9Y4P3 Q9Y4W6 Q9Y512 Q9Y35J7 Q9Y5J9
Q9Y514 QI9Y5M8 Q9Y5S9 Q9Y5X1 QI9Y5X3
Q9Y574 Q9Y617 Q9Y619 Q9Y639 QI9Y646
Q9Y673 QIY678 Q9Y69%4 Q9Y696 QI9Y6B6
Q9Y6C2 QI9Y6CY QI9Y6M9 QI9Y6NS5
Additional Information: The mass spectrometry proteomics raw data have been deposited to the

ProteomeXchange Consortium [4] via the PRIDE [5] partner repository with the dataset identifier PXD013608 and
Project DOI 10.6019/PXD013608.
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