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becnnaTtHble JT

* Google Sheets
— Bxopa: Google => Drive => New => Google sheet
e LibreOffice

* OpenOffice

* Microsoft Excel on-line free
«O6BbEeaANHUTE BaLlLM YCUAUA COBEPLLUEHHO becnnaTHO 6raroaapa MHTEPHET-BEPCUN
Microsoft Excel. CoxpaHanTe anekTpoHHble Tabaunuybl B OneDrive.» Excel 365.
9T0 He 6naaroTBOpUTENIBHOCTL. MOXHO NO/1Ib30BATHCA OrPaHUYEHHOE BPEMS.
Motom Microsoft noTpebyeT onnaty NOANUCKKU, U €CIN HET — TO AEUHCTANNUPYET U
BCE Nponajer.
[10 3a4€Ta, HaBepHOe, XBaTUT BPEMEHM.

ByabTe BHUMATENbHbI U OCTOPOXKHbI !

Excel - nnatHaa OT



Yummcsa Ha npumepe Excel 2007

* OrpaHn4yeHma no obvemy
= MS Excel 2007: He 6bonee 1 mnH 49 TbiC CTPOK
" Google Sheets: He bonee 2 maH AYeekK

[pyrne pennasl NN nporpamMmmbsl YCTPOEHbI aHaNOM4YHo.

Pa3bupaintecb camu!



YTO HY)KHO Ham OT 3/IEKTPOHHOM
Tabnnupl

* HTEepaKkTMBHAaA 0b6paboTKa MaccnBOB AAHHbIX
cpeaHero pa3mepa - 40 HECKONbKUX COTEH
TbICAY CTPOK

— CopTnpoBKa, npeobpa3oBaHne, BbIYNCNEHUNE,
CnAHNE NaHHbIX U3 PA3HbLIX NCTOYHWKOB,
COCTaBJ/IEHWE CBOAHbIX Tabauu, v T.0.

* [lpeacraBneHeHne pe3ynbTaTtoB ANA
nybaAnKaumm 1 oT4eToB

— rpa(l)VIKVI, TMMCTorpammesl, anarpammsbl 1 T.11.



MutoH NMPOTUB Excel

Python Guru or Snake in the Grass? Excel - ynyHLueHHbIVI remarpar
T R— (onpepeneHne U3 crioBaps)

U3ympya nocne obpadbotku Excel



MutoH NMPOTUB Excel

python

Excel

O6bEM AaHHbIX

orpaHMYeH TONbKO MamATbIO
KOMMbOTEpPa

He 6onee 1mnH CTpOK B
Tabnnue

Bpemsa pabotbl

MOXHO ONTUMN3NPOBATL
a/ITOPUTM, Nepenuncatb ero Ha
APYrom Aasblke
nporpammmpoBaHua, C++,

[1pn 1MAH CTPOK Aake
HEeKoTopble NPOoCTbie
bYHKUMM paboTatoT Yachl.

Hanpumep
[MbKOCTb Haao 3APAHEE 3HaTb (npnaymatsb) | MOXKHO BbICTPO MEHATH
anropuTm, NapameTpbl, KOTOPbIE crnocob obpaboTkm n
MOHO MEHATb, CNOCOb npeacTaB/IeHUA TeX XKe
npeacTaBaeHna pesyibraTa CaMbIX AAHHbIX
Keanndukauma | Boiwe cekpeTapwm BNAOTb A0 rypy | OT CEKpeTapLuun 4o
NO NPOrpPaMMmUPOBAHUIO KBa/IMPULNPOBAHHOIO
bronHpopmaTuka
JOCTYNHOCTb JOCTYnNHbI, HO CNOXHee B [1pOCTbl, AOCTYMHbI, B
rpapumyeckmx OCBOEHWUN N BbICTPOTE afganTauMn | OrpaHUYEHHOM, HO

cpeacTs

[OCTaTOYHOM OObEMeE
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KaK YUTU OT CKYYHOro paccKasa?

dopmaTtbl sueeK. lemoHcTpaums. Tabauua
Pa3mMepoB reHOMOB.

CnncoK pyHKUMK

. PacnpocTtpaHeHue gaHHbIX. [leMoHCcTpaumA:

BblHUC/IEHNE NUHTETPA/lA

CneunanbHaa BCTaBKa. lemoHcTpauma — prl2 B
BEAOMOCTHU

[nctorpammesl. lemoHcTpauma — Bse634|
CTaTuUCTUKa.

MUMNopT C NPUKAOYEHNAMMN.
BbinonHeHWe 3a4aHNA «B Knacce»



1. PopmaTbl A4eeK.

e JleMOHCTpaLUmMA - CTPaHULLA pa3MepoB
reHOMOB
— Paszmepbl reHOMOB (HanUTK cymmy AJINH)

3aZlaHue: CKONUPOBATb CTPAHULLY U
oTdopmaTUpoOBaTb (YMcna, 3aro/IOBKU, LUIMPUHA
cToNnbua, NepeHOCUTb IN TEKCT B A4YENKE,
COPTUPOBKA)

CoBeT: 106aBUTb CBOIO CTPOKY (CTPOKMK). Yyactu
byaeT y4TEHO B PEUTUHTE.



B okHe dhopmaT A4eek Bbl MOXET U3MEHATD:
‘Uncnoson popmat (4TOObLI JaHHbIE
BOCIMPUHMMANUCb Kak YMcro, gaTta, nodvToBbIN MHOEKC
nT.Aa.)

*[lonoXxeHne gaHHbIX BHYTPU SYENKU
(BblpaBHMBaHWE)

LLipndT (B T.4. BBOANTL HAA/NOACTPOYHbLIE CUMBOJbI)
[ paHnLy A4eek (Mo yMOnyaHuio s4Yerka He UMeeT
rpaHuvL)

LlBeT 3annBeku

*3alUNLLEHHOCTb AYENKA



dopmart a4yeek B Excel

Menu — Format — Cells

| WODMATSHNEER:

Hucno BbIpaBHHEaHWE

Yucnoekle GopHaTe:

PHHAHCOERIA

Aata

Epema
MpoUEHTHEIA
ApofHBIA
SKCNOHEHLMANEHEIR
TEKCTOBRIA
AOnNonHATENEHER
{Bre thopmaTe)

MeHto- dopmar - Ayenka

2]X]

WpkpT | FpaHwvua | S3ankeka | 3awuTta
Qbpazey,

18,08
H{cno AecATHYHER ZHaKOE: |2

[]Pasaenmrens rpynn paspaace )
CITPHLATENEHEIE YHCNa;
1254,10

-1234,10
-1234,10

Yronoeoi GopMaT AENASTCA HAHBONES OOLWKM CNOCOB0M NPEACTAENEHMA YKCan, [ nA BEIB0AS
AEHEWHEL ZHIYEHHA HCNONEZYHOTCA Takuwe dopHaTe! "deHesHEIR" W "DMHaHCOBRIR",

QK ] [ OTHMEHE

Right click — dopmat g4yeek




2. BcTpoeHHble pYyHKUUM

MaTtemaTtuuyeckue CTaTucTuyeckue
e abs TeKcTOBbIE « Cp3Hay
e MAaKC e cKnpobenbl |¢ CTaHAOTKNOH
e sin * NIeBCUMB * MeaMnaHa
e MWH * nNpaBCcUMMB * cAyumexay
. exp * ncTp
. uenoe * cuenuTb CcbinKun
. ocTaT * CYMTATbNYCTOTI* BMp
* yactHoe| PCTP ©mp
. Log * HauUTu * CTPOKa
. KOpEeHb ° MOWUCK e cTonbey,
* MUHAEKC

... W MHOTO Opyrunx

lNpoBepkKa
3HaYeHUMU

° CYyéTecnu

°* CYETeC/IMMH
e cymmecnu

e CYMMEC/IUMH

Jlornyeckue

° ecnu

U

* UIN

* HE

* ecanoLwmnbKa
* UCTUHA

* JIOXb




 BBog —yepes3 “=“
* BCTpoOeHHble

* MacTtep popmyn

dopmyna

OYHKUUM

/

“‘-\\\\\\\\\\\\\\\

Skip

Q

[ =
1 8
2 |A0007
3 A0008

A0009
5 AO

gth

CDS_len

=(B2-3)/3
E

gth

Protein len

ybep obmera s Wpndr " Bt Kareropus: Mlatematuueckue D4 .\> fx =LIENOE((B4-3)/3)
D3 X v f | =
BbibepuTe QyHKkimHO: A B C D E E
A B C D <
- CYMMPAS3IHKB %
B CYMMCYMMKB £ c
< $ GAKTP & 2
& il LIENOE ] £
o -
« U ® 2 @' 2
5 8 § YETH 1 [:}) a g
1 oo o o UNTTIKOMB w0 >
2 A0007 303 100 YACTHOE(uncnnTennb,3HaMmeH 2 _|ADOOY 303 100
3 |A0008 261 86|= Bo3BpalllaeT Lenyto yacTb pesy 3 A0008 261 86
4 A0009 341 112.67 112 4 |A0009 341 112.67 112
5 A0010 600 199 5 'A0010 600 199
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3.PacnpoctpaHeHne popmynbl.

lemoHcTpauua

* 3aaaya: BblMUCAUTb UHTerpan ot 0 oo 1 oT e*

A3 . fr | =A2+ESI [lonnap 3anpeuiaet
A B C D E \M3MeHeH|/|e npu
T |x eMx mHTterpan step= 0.01 pacnpOCTpaHeHMM
i To?| : A4 - fx  =A3+ES1
! A B C D E F
Cir|+D 1 x e x mHTterpan step= 0.01
2 0 1
2 0.01 A3:A101 fx | =A2+ES1
4 [ o002 / A B C D E E
5 1 3| o001
4
5
; Ctrl+D
7 ri+
Boinenenne “—__PacnpoctpaHeHme
NPAMOYIOoJibHOU
BHN3
obnactu

(Ctrl+R — pacnpocTpaHeHune BripaBo)

13



... NPOAONKEHMNE

B2 - fx | =EXP(A2)
A B C D - F
T x ex mHTterpan step= 0.01
2 | 0 1
3 0.01 dopmyna Ans
4 002 nHTerpana ot 0
5 0.03 no X
[1BOVHOW LLen4yoK npuBoanT
K pacnpoCTpPaHEHUo 0

5 - fx | =CYMM(BS$2:B5)*ES1

A B C D E F
X e™x unTerpan (0,x) step= 0.01

nocnegHewn 3anoriHeHHOU
A4YenKkn B coceaHem crtonbue

0 1 0.01
0.01 1.0101 0.020100502
0.02 1.0202 0.030302515
0.03 1.0305 0.04060706|
0.04 1.0408 0.051015168 14
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PaboTasa ¢ bonbwmmMmm oo bemMamMmn JaHHbIX, MOXKHO BblAENATb
NX HECKONbKNMMK criocobamu:
*Bblgenntb 8eck siucm: HaXkaTb Ha NeBbIN BEPXHUWU Yron nucTa
nnu Ctrl+A
Bbiaenntb 8ecb cmonbeu/cmpokKy, HaxaB Ha NMS
cTonodua/cTpoKu
‘Bbiaenntb yacms cmornbya nnv CTPOKN:
lllenkHyTb IeBon KHOMKOW MbILLX B cepeanHe AYEUKU U
NOTAHYTb 40 KOHUa Anana3oHa
Nnu
*Bblaoenntb nepsyto a4enky u Haxatb Shift+Ctrl+|  (1nu
HY>XHYIO CTPENOYKY) ONA BblAeneHnsa 00 KOHLA HENYCTbIX
s4yeek B 9TOM HanpasieHUn
nnu
‘BbloenunTtb nepByto a4enky n, yoepxusas Shift, Bblgenntb
NOCNeOHIo HYXXHYI0 A4eNKYy CBA3aHHOro AnanasoHa
*BbligennTb HecBs3aHHbIV Anana3oH: yaepxusasa Ctrl, wenkatb
NeBOW KNaBULLEN MbILLKU HA HYXHbIe A4ENKN



[ B I o Y A R N

000~ O th b Lo A

Bblaoenaem...

Left click

&
<

+ TAHYTb

Ctrl + A

y 3

Shift + Ctrl +|

o0~ O (M = L0 b —

v

1. click “1” 4
2. hold Shift 7
3. click “21” 15

[mm R B n 3 ey R R R N

Left click 0

v
]

yaoepxusas Ctrl 14



PUKcnMpoBaTb MOXKHO M CTONOLb

* 3HaK S:
KS29:L30 wuam KS29:SL30 nnm SKS29:SLS30

Bce KOMBUHaUKMKM BblAENAIOT TY e 06n1acTb,
HO ...

[Mpun pacnpocTpaHeHUN N KONUPOBAHUMU
dbopmynbl MOANDULMNPYIOTCA MO Pa3HOMY



4. CneunanbHaa BCTaBKa
[lemoHcTpauma

* BegomocTb. BcTaBKa prl2



5. [ucrtorpamma
lemoHcTpauua

* 1nnHbl 6enkoB cemencTBa Bse634|

* icnonb3oBaHne puUNbTPa



G-KBaapynaeKkc —

R
N Mg N / N
Q | K\T‘ N NE SR (7 "
M Ny _ ]
/ o xc:a=e_(m =
/ n—¢ |
H-n H @ H  N-H ==
N /A [
N — D\ 9 / ==t -
Sy
R~ '
H\N '\-.N N k-‘/
Ill h Loop 2

ITaxepka — aTo ogHouenoveyHasa [HK
CneBa — BUA CBEPXY Ha OOHY «MOSTOYKY»

ocobaa ¢opma AHK

transcriptional

promoter aclivation

5 UTR gene
A
Q£
b transcription
i.-;v 7 l suppressed
_ = =

3BeCTHbI NpUMepbl perynaumu
TpaHCNALUM C NOMOLLbIO
G-KBagpynrneToB

Yang D, Hurley LH. Structure of the
biologically

relevant G-quadruplex in the c-MYC
promoter.

Nucleosides Nucleotides Nucleic Acids.
2006;25(8):951-68
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Transcription >

Promoter

Gene }

Promoter




buonH@opmaTnyecKoe npeackasaHme
perynATopHbIX G-KBagpynaeKkcos

McTorpamma paccTtoaHUA OT BEPOATHbIX G-
KBaApyn/IeKcoB A0 CTapTOB TPAaHCKPUNLUU FeHOB
YyenoBeKa

120

100 /

80 ,

iy
o

Yucno G-KBagpynniekcos
N (=2
o o

\
)

>
(
)]
\
\
<
\
/
¢
)

-600--550 |{

0-50
300-350 |/
400-450 | )

-1000--950 |
-900--850
-800--750
-700--650
-500--450
-400--350
-300--250
-200--150

-100--50
100-150
200-250
500-550
600-650
700-750
800-850
900-950

1000-1050

PacctosaHue go crapta TpaHCcKpunumm (n.H.)

BeposatHbin G-kBagpynnekc: GGGN(1,7)GGGN(1,7)GGGN(L,7)GGG



ObbAcHeHue

G-KkBagpynaekc — ocobas popma oaHouenovyeyHon AHK nam PHK, cm.
KapTUHKMK B google

Heobxoanmbim ycnosnem obpasoBaHumsa G-KBaapynaeKkca ABAAeTCs
Noc/iea0BaTENbHOCTb U3 YETbIPEX TPOEK TYaHUHOB, Pa3aeneHHbIX
HECKONbKMMM HYKNEOTUAAMM.

(MHorpa goctatovyHo G-KBagpynaekc obpasyerca Npu YeTbipex napax
ryaHMHOB)

ITO yC/N0BME He ABASAETCA A0CTAaTOYHbIM! G-KBaapynaeKcHasn
nocnenoBaTe/IbHOCTb MOXKET CK/1aAblBaTbCA B G-KBa4pYyrnaeKc TO/IbKO Npu
onpegeneHHbIx ycnosuax. Hanpumep, B cnyvyae [AHK, KomnaemeHTapHaA
Lenb A0MKHA ObITb KaK-TO 3awmeHa. ObpasoBaHmne G-KBagpynaeKca
3aBMCUT OT MOHOB M INFTAaHA0B — peryampyeTca.

[MoKa3aHo, YTo obpasoBaHUe Unn HeobpasoBaHne G-KBagpynaeKkca us G-
KBaApynaeKCHOM NocneaoBaTeIbHOCTU PerympyeT SKCNpPeccuio
HEeKOTOPbIX reHOB.



ECTb nan mox<eT bbITb NOAK/IOYEHa KOMaHAa
NOCTPOEHUS TMCTOrPaMMbl

MeHto [JaHHble => AHaAn3 AaHHbIX => TMCTOrPamma

Ecav HeT AHanmn3a AaHHbIX, TO NOAKAOUYUTL €ro TakK:

— MeHto bonblion Kpyr — rae coxpaHeHue => [lapameTpbl =>
Hagctponkn => Haactpounku Excel Mepentn => ranouky
Bo3ne [laKkeT aHanun3a (He nyTaTtb ¢ [akeT aHanun3a VBA!)

He coBeTylo MCNO1b30BaTb, TaK KaKk Npu itobom

U3IMEHEHNN KAaPMaHOB Had0 BCe Ae/1aTb 3aHOBO




6. Kakne otseThl Icl,aeT MaTCTaTUCTUKA

[1aTb opnos npu 20-tn
bpocaHuAxX: CAY4anHOCTb UK
MOHEeTa Kpmnaas?

Yucno “ycnexoB” npm MHOTUX
bpocaHmnax nmeet
pacnpeaeneHne bepHynam, oHo
e — bBUHOMManbHoOE

Hanpem BeposaTHocTb P TOrO,
4YTO NPU ABaALATH
He3a8ucUMbIX BPOCaHNAX C
BEpPOATHOCTbIO ycnexa 0.5
BbIMaAeT 5 A meHee ycnexos

B Excel: fx => ctatuctnyeckme =>
buHompacnp:

4YMCNO ycnexos = 5

— 4yucao ucnbiTaHmm = 20

— BepoATHOCTb ycnexa = 0.5

— wuHterpanbHasa = UCTUHA (T.K. <=5
yCnexos)

OTtBet: P=0.02
NHTepnpeTaumna: BepOATHOCTb
NONY4YUTb TaKon nucxoa 20-tu
6pocaHni npu NpaBUIbHOU
MoHeTe paBHa 0.02. OyesnaHo,

eLe Takana e BepOoATHOCTb
nony4uTtb 15 nnm 6onee pewek

1000 reHOB Ha NpAMOW Uenun
NHK n3 2200n reHoB BCero:
— C/IYYAUHOCTb UK

— nMmeeT bnonornyeckmm cmbicn?



/. UMNOPT C NPUKNIOYEHNAMMU
3aJaHne Ha AeHb 3aHATUA

* UMmnopTmpoBaTb ABa AaHHbIX danna B IT



MmnopT AaHHbIX U3 TEKCTa

Ed Microsoft Excel - Crystall |- [O] x|
File  Edit Insert Format  Tools  Data Help Type 4 question for help  |= @ X
DEEH &k bl 7 Aial -0 - B I U E=S=EBEHF %, WANEE DA
kB02 A 239.06.22004
A | D F G | H | | | Kk | L | M Ei
781 | ATOM 781 C LYS B 177 -11.358 14982 2784 1.00 3538 C
72| ATOM 702 0 LYS B 177 -10387 15202 34509 1.00 3389 ]
703 ATOM 783 CH LY B 177 -13.4158 16431 283k 1.00 36 37 C
784 | ATCOM 704 CG LY B 177 -13993 177931 2 461 1.00 37 7k C
785 | ATOM 785 CD LY B 177 -15.468 17 927 2812 1.00 42 33 C
786 | ATCM 7086 CE LY B 177 16717 17914 4309 1.00 44 59 C
A7 | ATOM 77 MZ LY B 177 -17 166 18102 4 (05 1.00 47 49 i
706 | ATCOM 7A8 M ASN B 178 -11.807 13757 2633 1.00 36 A1 i
789 | ATCOM 708 CA ASN B 178 -11.162 12,587 3.110 1.00 36.13 C
70| AT 790 C ASN B 178 -9.721 12.485 2633 1.00 34.95 C
791 | ATCOM 791 0 ASN B 178 -8.830 12129 3.402 1.00 3272 C
792 ATCOM 792 CB ASN B 178 -11.934  11.319 2739 1.00 3855 C
793 ATCOM 793 CG ASN B 178 12971 10,952 3.779 1.00 4052 C sl
794 | ATCOM 794 0D ASN B 178 -14.111 10,623 3.463 1.00 43.43 C
795 ATCOM 795 WD2 ASN B 178 12573 10,999 £.044 1.00 4393 i
796| ATCM 796 1 TRF B 179 9,487 12.809 1.366 1.00 3296 i
FI7 | ATOM FO7 CA TRF B 179 -8.134 12.741 0.839 1.00 3078 C
798| ATCOM 798 C TRF B 179 7.2 13733 1.567 1.00 33.00 C
799 ATCOM 799 0 TRF B 179 -6.110 13.390 1.949 1.00 3523 o
200| ATCM 800 CB TRF B 179 -8.113 13.040 0.663 1.00 2930 C
801 |ATCOM 801 CG TRF B 179 6,775 12.765 1.280 1.00 2983 C
B02| ATCOM 802 TRF B 179 6,337 11.560 1.773 1.00 I 29.HHJH.|C
803 | ATOM 803 CD2 TRF B 179 -5.672 13.665 1.380 1.00 2785 C
204 | ATOM 204 NET TRF B 179 -5.028 11.667 2.182 1.00 2869 M
805 | ATOM 805 CE2 TRF B 179 -4.699 12.947 1.962 1.00 2655 C
806 ATCOM 806 CE3 TRF B 179 -5.492 165.014 1.066 1.00 2764 C
807 | ATOM 807 ci2 TRF B 179 -3.351 13.636 2.205 1.00 2783 C
208 | ATOM 808 Ci3 TRF B 179 -4.2652 15,600 1.310 1.00 2964 C
209 | ATOM 809 CH2 TRF B 179 -3.200 14.869 1.877 1.00 27 .68 C
210/ ATOM 810N WAL B 180 -7.709 14.956 1.774 1.00 J2.28 M
011 AT 011 el =] 100 £ ong 15 020 3 447 10N an £a ~ hd
M 4 ¢ H[4CRYSTALL / |4] | L|JJ
Ready MUM SCRL /j




BoT uto nony4yaetca npun HebpexHOM
obpalleHun c Excel. 2004

S

BMC BiOinfOI‘matiCS Biolled Central

Correspondence

Mistaken ldentifiers: Gene name errors can be introduced
inadvertently when using Excel in bioinformatics

Barry R Zeeberg'!, Joseph Riss?2, David W Kane3, Kimberly ] Bussey!,

Edward Uchio4, W Marston Linehan?, ] Carl Barrett? and John N Weinstein*!

Abstract

Background: When processing microarray data sets, we recently noticed that some gene names
were being changed inadvertently to non-gene names.

Results: A little detective work traced the problem to default date format conversions and
floating-point format conversions in the very useful Excel program package. The date conversions
affect at least 30 gene names; the floating-point conversions affect at least 2,000 if Riken identifiers
are included. These conversions are irreversible; the original gene names cannot be recovered.

Conclusions: Users of Excel for analyses involving gene names should be aware of this problem,
which can cause genes, including medically important ones, to be lost from view and which has
contaminated even carefully curated public databases. We provide work-arounds and scripts for

circumventing the problem. 3
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<= NCBI |\ LocusLink
PubMed Entrez BLAST OMIM

Search | LocusLink < | % lay Brief 4

Query: Go|[ Clear

1 axonom ¥

Organism: | All
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S
g

Structure

iew [ Hs NEDD5 4 | One of 1 Loci|Save All Loci
ABCDBFGHI JKLMNOPQRSTUVWXYZ

1 ] N Ll L1 1 ==
Click to DisplaySgRNA-Genomic Alignments (spanning 38716 bps)

| ucsc
B Homo sapiens Offgcial Gene Symbol and Name (HGNC)

NEDDS: neural preculjor cell expressed, developmentally down-
regulated 5§

LocusLink Home

NEDDS Index: Locu?lD: 4735 " g
Overview SubmM\GeneRIF ?
Top of Page Locus Type: gene with prot& product, function known or
inferred

Nomenclature

Product: neural precursor celjexpressed, developmentally
. down-regulated 5
Overview
Alternate DIFF6, SEPT2, hNedd§, KIAAO0158
Relationships SY‘“!"’"‘ .
Relationships ?
Map Mouse Homology Maps:
NCBI vs. MGD M @ Hs Mm
RefSeq
UCSC vs. MGD I cM SeprZ Hs Mm
GenBank UCSC vs. Hudson et al. 1131934cR AW208991 Hs Mm




[Mpobnema He peweHa. 2016

Gene name errors are widespread in the

scientific literature

Mark Ziemann' Yotam Eren'”? and Assam El-Osta'?’

Abstract

The spreadsheet software Microsoft Excel, when used
with default settings, is known to convert gene names
to dates and floating-point numbers. A programmatic
scan of leading genomics journals reveals that
approximately one-fifth of papers with supplementary
Excel gene lists contain erroneous gene name
conversions.

Keywords: Microsoft Excel, Gene symbol,
Supplementary data

Abbreviations: GEO, Gene Expression Omnibus;
JIF, journal impact factor

The problem of Excel software (Microsoft Corp., Redmond,

@ CrossMark

frequently reused. Our aim here is to raise awareness of
the problem.

We downloaded and screened supplementary files
from 18 journals published between 2005 and 2015
using a suite of shell scripts] Excel files (.xls and.xlsx |suf-
fixes) were converted to tabular separated files (tsv) with
ssconvert (v1.12.9). Each sheet within the Excel file was
converted to a separate tsv file. Each column of data in
the tsv file was screened for the presence of gene sym-

bols. If the first 20 rows of a column contained five or
more gene symbols, then it was suspected to be a list of
gene symbols, and then a regular expression (regex)
search of the entire column was applied to identify gene
symbol errors. Official gene symbols from Ensembl ver-
sion 82, accessed November 2015, were obtained for
Arabidopsis thaliana, Caenorhabditis elegans, Drosoph-

Conlinwinliia anli M allys

i smwalasnmantan Thawmin  swnwia



Camble “nnoxue” }KypHanbl

a Percentage of papers with gene lists affected b Supplementary files with gene name errors per year
Nature 200
Genes Dev
Genome Res 180
Genome Biol
Nat Genet 160
Nucleic Acids Res 140
BMC Genomics
Overall Average |G — 120
RNA @ 100
PLoS CompBiol =
PLoS Biology g 80
PLoS One 60
Hum Mol Genet
Science 40
BMC Bioinformatics 20
Bioinformatics .
Genome Biol Evol 0 =
DNA Res 20052006 2007 20082009 2010 2011 2012 2013 2014 2015
Mol Biol Evol
Year
0 5 10 15 20 25 30 35

Fig. 1 Prevalence of gene name errors in supplementary Excel files. a Percentage of published papers with supplementary gene lists in Excel files

affected by gene name errors. b Increase in gene name errors by year
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B 2019 ...

«For instance, gene symbols and accession numbers may
Inadvertently be converted into dates or floating point
numbers when -omics researchers copy and paste their results
Into Microsoft Excel spreadsheets without tedious error
correction by hand. This is a rather common error, but it is
noteworthy that the incidence of such errors is higher in more
prestigious journals [46].»

Bjorn Brembs* “Reliable novelty: New should not trump true”
PLoS Biol. 2019 Feb; 17(2): e3000117.


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6372144/#pbio.3000117.ref046

YnobHoCTH

Boiaenenue obnactu, Hanp. A5:B120000 (okowko pagom c fx)

Boliaenenme Habopa ctonbuos, Habopa CTPOK, BCEro INCTA (LenyYoK No MMeHam cTonbLI0B, HOMepam
CTPOK, yaepkusaa Ctrl nnm Shift, echm mHoro)

MNepexop
— K 3a4aHHoW Averke, Hanp. F10259
— K Kpalo 3anosHeHHoro amnanasoHa (Ctrl+ctpenka)

ABTO3ano/IHEHNE apPUPMETUYECKOMN NPOTPECCUM (TAHYTb 3a YrONOK).
CymmunpoBaHMe HernpepbIBHOMO AMana3oHa YMces (3Havyok ABTOCYMMUpOBaHWeE Uan Alt+=)

MoucKk/3ameHa cumBona/cnosa Ha Apyroii/apyroe Besze, rae OH BCTPETUACA B BblAeNEHHOM
ananasoHe (Ctrl+F/Ctrl+H).

OTmeHa nocneaHero aencTesus (Ctrl+z)
BBeaeHne u pegaktupoBaHue GOPMY/ibl (depes fx , B A4EKY MM OKOLWKO GOPMYN HauMHaA ¢ “=*)
BcraBka

— 3Ha4yeHus B AYenKy 6e3 nameHeHna popmaTta A4eliku (B okowKo dopmyn nnm F2)

— cneuuanbHana BCTaBKa (4epes npaByto KHOMKY MbilK)

N3meHeHne Yncna otobparkaembix AeCATUYHbIX 3HAKOB B YUCNe (dopmaT Aueikn yepes npasyto KHOMKY
MbILN NN MeHto “popmat”)

PacnpoctpaHeHune popmy/ibl
—  Ctrl+D, Ctrl+R
—  MbIWwblo 3@ NPaBbIA HUXKHUIN YTONOK
—  Ctrl+C — BbigeneHune amanasoHa — Ctrl+V
BcTaBKa NycToro ctonbua/cTPoKu (BblaennTs 1 HaxaTb BcTaBuTb B [TaBHOM MeHI0)




... U HE 04YeHb yaobHOCTH

* KaK BBECTU CUMBOJIbl +, —, = KaK TEKCTOBblE

3HAYeHuA? (Hanucatb ‘+ un T.n.)

* Kak bopoTtbca ¢ Tem, 4Tto ymcno smaa 10.12
npespaltaetca npu seoae B “10 aekabpa” nam yto-

TO BPO/JE TOr0? (HMKaK; Haf,o 3aMEHUTb . Ha , U BBECTU
3aHOBO) WU/IN B MacTepe BBOAaA BbiOpaTh “TeKCT”’ A1 KO/IOHKM

* KakK 3aaaTb ycnosue B KomaHae countif [cuétecnn]?
(Hanpumep Tak:
=countif(A:A,”>="“&B1) — cunTan 3Ha4YeHnA B KONOHKe A
6onblUMe MM paBHble 3HaYEeHUIO S4enKn Bl; BbiparkeHune
”>="&B1 ecTb KOPOTKAA 3aNUCb KOMaHAbl
concatenate(“>=“B1) )



3. 3a4aHMNA BbINMO/IHAEMbIE B I€Hb
3aHATUA

Co3aaTtb 2T ANnAa 3Toro 3agaHuA

CKonunpoBsaTtb 1 oTGopMaTUPOBaTb CTPaHMLY
pPa3sMepoB reHOMOB CaAMOCTOATE/IbHO

MMmnopTupoBaTb KOPPEKTHO ABa AaHHbIX
TEeKCTOBbIX danna B 3T

3anuncaTtbca B oyepeab (MpakTnkym 12.1)

Pe3ynbTatbl — Ha OTAENbHbIX CTPAHMLAX!



KOHEL,

[Toka ocTaHOBUMMCA ...
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[1nocKkaa Tabaunua

E 2 = £ < S 7

@] o © © 2 ©

C Q__C — > @)

Q 5 o c

O n < c o

ICP001787.1 Archaea Euryarchaeota |Methanococci

FP002737.1 Archaea Terrabacteria Euryarchaeota [Methanococci
lgroup

'_77117.1 Archaea |Euryarchaeota Methanococci

ICP013050.1 Archaea Euryarchaeota [Thermococci

|3A000011.4 Archaea Euryarchaeota [Thermoplasmatal

IDP000238.1 Archaea TACK group Thaumarchaeota

I:POO3081.1 Bacteria Bacteroidetes/C |Actinobacteria [Actinobacteria
hlorobi group

I:P011499.1 Bacteria Terrabacteria  |Actinobacteria |Actinobacteria
igroup

kPOOlOSO.l Bacteria Aquificae Aquificae
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TpeboBaHuMA

* Ha3zBaHMA KOJIOHOK — B NepBOU CTpoKe. Ecau
Ha3BaHMA A/IMHHbIE, TO YA0OHO NOBEPHYTb TEKCT
BEPTUKANbHO U pa3pelinTb nepeHoc.

* OCTaNibHble CTPOKN — C AaHHbIMU. Bce ayenku
3anonHeHbl! [yctas auenka moxet 6bITb TONbKO
eC/In 3TO — NPeayCMOTPEHHOE 3HAYEHUE;
Hanpumep, 0603HaYaeT «J4aHHble HEN3BECTHbI»

*B nepBOnN KONOHKE — YHUKANIbHbIN NAEHTUDUKATOP
CTPOKMU

e HET OBbEAMHEHUWN AYEEK!
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Auenka Skip

* YeTbipe aTpnbyTa * Ajpec:
AYENKMN: — B2 (B Tom xe nucre)
— 3Ha4YeHue, — TestSheet!B2 (8 Tom xe
— dopmyna, d’a”“e).
— [TestFile.xlsx]TestSheet!B2
— dpopmaTupoBaHue, (& oyrom daiine)

KOMMeHTapui1

@_)l File  Edt “ew Inzert Fommat Tools Data  Window  Help
NEHR QR VE ¥$2@B-F 9- -

23 . £ —ATAL < dopmyna:
3Ha4yeHue: A g C D E F =A3*A4
170 I
2 = |MMAllonL30BaATENA:
3 5 1?{'. A0BAENEHHBIR
4 34 KOMMEHT ADHA
- (thopMaTHROEAHHE
5 A4erkH - bold) X
i
a
PopmaTupoBaHue: KommeHTapumn
arial 10, bold,
npaBoe BblpaBHMBaHUE, 42
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CoBMeCcTMMOCTb Tabaunu,
OyHKuma BI1P

B nogckaskax ecTb CChifika Ha 00bACHEHWE 3TOMN PYHKLUUN



E Microsoft Excel - Book1

BMP (VLOOKUP)

E Microsoft Excel - Book1

El] File Edt WYiew Inset Fomat Tools Data  Window Help E] Fle Edit Wiew Inset Fomat Took Data  Wind
NEHRISR VEH & 2@ NSHRISQIVE S G 719
D4 - f 3 - A
A B c A E C D
AmuHokMcnoTa, |Macca aMMHO-(HMHHO-) 1
WMHHOKWMCNOTA  |KMCNOThI
1 nNponvH Ak HONEKYNAPHaA
2 |A 89,09 nocnegoea HMacca a’k
3 C 121.15 2 TeNnBEHOCTE OCTaTKa
s D 133,] 2 y :
5 |[E 147,13 5 T
£ F 165,19 5 L
7 |G 75,07
g H 1851 g R
g 131,17 A
10 b
10 K 146,19 11 |
1L 131,17 € 12 T
12 M 149,21 \ 13 D
13 /N 132,12 14 P
14 P 115.13 Nﬁ\)
15 Q 146,15 15 :
16 R 1742 18 b
17 |5 105,08 19 E
18 T 119,12 20 M
19 W 117,15 21 P
20 W 204,22 gé P|<
21 (Y 181,149 4 5
2 25 H
23 26 G
24 27 E
28 B
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BMP (VLOOKUP)
MCKOMOe 3Ha4eHune

YLOOKUP » X & =VLOOKUP{Sheet1!B3:B27)

A B C D E F €] H
1
Aickomoe 3HaveHune (lookup value) MK uonekynapha
nocnejoea HWacca a‘k
2 TenkHocTs __ocratka
3 : L ieetllB3:E27) _I
4 ' Y !
agpec nHTepBana s4yeex, : S
B |
cogepxawmx naeHtndukaTop (B ’ -
OaHHOM crlyyae, Kof ocTtartka), 2 PoA
- - - 11 R
KOTOPbIN HY>KHO HAaunuTu B NepBOn 12 T
o 13 VoD
KOroHke 11 Tabnuupbl 4 bop
15 YOG :
12 i E E Function Arguments ﬂ
*Cchblfika yKkasblBaeT Ha3BaHue nucra u 18 ST T
UHTEDBAN OaHHbIX 19 ' E ] Lookup_value [Sheet1153:827] S =1
p D' g? E E ! Table_array | E =
o2 E b ! Col_index_num | E =
gi E 'L i Range_lookup | E =
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o L DL o colonn vou spechy. By defadk, th table st be orts nan sscendng ot
® T ' . .
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g; Formula result =
3 Help on this function ’Tl Cancel
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BMP (VLOOKUP)
Tabnnua

Tabnuua (table array)

agpec Tabnuubl (1), B nepson
KOMNOHKE KOTOPOU crielyeT uckaTb
3aJaHHbIN ngeHTndgukaTtop (a/k)

HomMmep ctonbua (Col index num)

13 Tabn.1,KoTopbIN COAEPKUT
HeobXxoanMble 3HaYeHUs Ans
Tabn.2 (BTopon ctonbew)

MHTEpPBalbHbIK NPOCMOTP
(range lookup)
ykasatb J1IOXb, 4yTtobbl BCE
NoMy4YnIiocs ;)

YLOOKLUP - X +/ & =VLOOKUP(Sheet1!B3:B27;aa_masslAZ?:B21;2;FALSE)
A B & D E F G
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2 A 59,08 !
3c 121,16 '
4D 1331 '
5 \E 147,13 '
B IF 165.18 ;
76 75,07 '
g H 155,1 '
9 131,17 '
101K 145,19 '
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12 M 143,21 '
13 IN 132,12 N
14 1P IRE-N Function Arguments x|
15.Q 148, wocku
16 1R 174, Lookup_value |Sheet1!BS:B2? E =""
17 5 108, Table_array |as_mass!Az:B21 ] = {'a"89,08;"C 121,
18T 114, Col_index_num |2 E =2
g EV 17, Range_lookup [FaLSE 5] = FaLse
20 ‘W 204,
M Y g1, = 131,17
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23
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BMP (VLOOKUP)
pe3ynbTaT pacrnpocTpaHeHue
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- fe =WLOOKLUP(Sheet11B3:B27,aa_masslA2:B21,2,FALSE) M f =VLOOKUP(Sheet 11385396327, aa_massldAd2: 38521,2, FALSE)
B (™ ] E F = B C ] E F €] H
Ak HONeKynApHan Al HONekynApHan

nocnenoea Macca a'K nocnejoea Macca a’K

TENLHOCTE ocTaTKa TeNLHOCTE ocraTtka

131 17 L 1317
17,15
8904
131,17
17,15
174 2
59 04

H

MBI DT—=TD=MIOrDDIOoTOA—wmEDSrr e
MOID—=TODTZ2MTOrrmoooA— [ FED0-=r =«



BBOA AQHHbIX

C nomoLlbo macTepa MMNopTa
— W3 TekcToBoro ¢damnna

— [lyTem KonnpoBaHuUA

[lyTem aBTO3ano/IHeHUA
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— ApndmeTmyeckana nporpeccus

[lyTem BblMMUCNEHUA 3HAYEHUN. PDOopMybl.

Pa3buTb TEKCTbI B KOJIOHKe nocTtonbuam
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