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Who was LUCA (the last universal common ancestor)?
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% X TAEGRIFEAE AT AR AR Z - ANRZ 0 R A0 £ a7 e AR TR 46 8 3 2k 30
B, IR ERENLR BEMRE S EomARE - MFIE, EAREARNFERZRY 8 RIH 3
PRACH. A& kR B Z A ST, AN FTHHEERARGER T EZLEHNER. A
FRHEMK>FIR, 2 GBHEMTREAFTHRRE ., BREHENNEHEGER, REAFTEEGHELRET
4. 18594F, RE WA ¥ AR AR XE(H MR ) —HFRE THAREAL, FEAAARAFHFE
KA A — AR RIE, & AN Z A58 BT A I 4 A By 2k B 45 28 (last universal common ancestor, LUCA).
Al RE fENE - MREE LW A, AXEEAXINFEANF: (1) LUCAH & % 4 T £ DNATL ZRNA?

(2) LUCAZ B3 1yt 2 &2 22 19?2 (3) LUCA B R4 AE A 90 62 % 4 b ik i # 3T LUCA R % TLUCA By it 6 H — /™

KR,
Keptinl

KT A A Y R (B R I 20) — LR A AR 22
AR FHE B B GE 8. 18594F, 5 [F ) 2% 5 £ /K
HHr 157K 3C (Charles Darwin) e  #)F#E 5 ) (The Origin
of Species)— it T RIS A M AL, FEEH IR HE
BR_E A BT B R E K 48 0 A Rk F— AN R IR Y
A, R E R SCIR B, EEBER R
IR A1 (Carl Woese)!™ Ak i fift A= i o — i
TEF IR AA VR VE TR 12 1 SR (progenote) BE 1A, k2 3k
[ 4 55 (common ancestor). J& kBl R A 4
last universal ancestor®, last common ancestor!®®, most
recent common ancestor”, last universal cellular an-
cestor®, A4 last universa common ancestor®*®
BT TITE BT LB “LUCA” . ¥ 22, RATE B
TEHRA . REEE, WIRE A ILE I ARTE 4%
gAY, AR A S, ek Er A Ay,

Ea IR, EEA S, RNA #R B, B, £a i, BRRR

HEA LR AR IR, I ALUCAA TR 42 B X
SETEAT 2o 1 LA WE 2

1 Ak

Mo BR R AL T ABACAF I, 7ETT iR B TACAF 1L,
Ho RN A2 B /INT R A L, b BEREE R ZLAY il
WA, DRI S B L ER T AN A AR A A, R TE
Oh A i 4 R M A T R MR B R S R A
TIEF45 2 78RR STV 74 78 4t X 2 B ) 4> BB AF Y &
R, Hoh & R S SR A T AR X 2 35
{CAERT RO AL A e, AT LIRS IR A 224 1
AN TR L 09 i, DAL T 3k 28 5 300 ) A g 7 2ok 1 T
Jsith g A= 3. B RASUAR AR i (3 [ AL S ) e A A el
] AT BETE BE 4 35~38{ 4R 1, THIX Z i T & Bk
FARAER AR A i AL s AR, RIVTE JSUAR A 3 2R R
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B8 I i A i %) 4 oA e [ AH S iy i AR

HAE 1002 4 A, o B B 7y - A% B (Friedrich
Engels)7E { SOFEARIE ) BLEHS e A i (4R TR 1 2
Wb AR ARSI B . 20t 22 20404, Bk AE Pk
24580 7 1L K B8 I Ak (Alexander Oparin) 1 [ J3 765 3%
AWk Z 8 /R FHQ. B. S. Haldane) 4k 2 H i 1k
2 YR R I e ) OC T AE AR R A R %
MRUEIN g, HBR b A A= i 2 A D G Bl BR Ak B — 2
B 25, e B K BB P, tAEA A i i 4t
52 Z B Ak 2 RN T AR TR Y, R AR X LA
By Be: B S0 AT WL/ 4 A A HIL/N 4 o
SRIG A HL/INGr 1) AR B R v v ol S 40 A R B 1R
FHA A5 R A MR A F (N A R TR, 5 F A
JERZFIRFR, I8 MBEA BRI, feie H I
S B R E A AR SR Ak A A TR AR U TG A R
fur BBl HE BE ML Y 2R G VR H 7™ A2 18 A DNA X Fl LR
W R B 7 LA R TR R A a4y 7, i EL H R
AN R 7E 52 56 25 000 th A ML TR ZR 3 A8 0 IR AR A
AT — R HER LA A S T R Al R IR Y, A3IH
B A iR 1 ik

TV B b BR F5 470 A= Ay R 7 B T 7 SR 4R Hh ek %
A, A RIRER H A . BiA AR PR R
(interstellar dust). i i 5 F1/NT 2 X HBR A9 1
HRUIC, H, O, N, P, SSEH A AT 2 L K L ]
AP, TREIR A B E AN T Bl
b2 FATAE ML BR T — ZEFR AR ik J5t 2KCR Bt A7 (Carbo-
naceous Chondrites) 1 % 11 2 2 L R AL 11 R
Bl 3 T3 A i 1 LA AR A B MR O R S ST A A Y
T A TE A BLAR 24 B B = AR 1 A 4
A TR X M BR A iy ) A IR A A G RO AE T, AT A
—E R LR A Y R,

2  LUCAKJRIE

2.1 LUCAR)EIEYIN: DNAIEERNA?

A FAEY 2=, AE R AR (5 B8R M %
F2 (DNA FIRNA) L K B A7 Ak Fn 45 44 T fig 1 2 1
JE A A A A Ay R A AT a5 A S 4 T
HE AT A R, AR AT 1% P o ) ) e )
T B F AR AR BRI, 56T A A iR IR E IR
T AT BRI 2 e A B BT Y [R) ISR e AT XS i
A E M, —HPEAK.
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19864F, SE[E 4> FAE W2 F ZIR R 5 /RN R (Walter
Gilbert) ™ E 42 1 T RNA T A 3E(RNA world hy-
pothesis). Z B UL IA R 7E M ER A= Ay (9 R4, 7 R Ak
= 1) A W b ) e B P AR AR RRE— AN B BE: HRNA
Oy T B — e 25 RNA B AL 25 ) 5 3T L B A 10
WAL E BB E AR A, At R XM E R RS
15 B RNAZEAT 774, JF H— &8 7> RNAZ> T Re i
kB S5 BWGs L R ARE . % RFE 3
J&, RNATE i 35t 1% 15 B 09 D) Re Bk 45 #4 07 fin A2 1Y
DNAFRAEr, 1 £b T 8 W) b i 4k 5 BT 5 119 25 1 o
BB, TR i1 AR R S 1 Y DNA-RNA-Z
. 55 Rl K 6 1l e - BLR R 2 (Sidney  Alt-
man) " SRTHE E 7 U1k (Thomas Cech) ™ AH 4k & 21 i) H
A HEILBE T 1 RNA ST T iz (R B it 7 50 56 2 1%,
b ATt R A RNARE AR 5] A & 30171 3R A5 T 19894 1 4
DURAb2E3L.

RNAE R b Sr i AE B S S i R R R
IR AR AE 19684F Jir & 119 (it fE % % ) (The Genetic
Code)— 5 rh A7 /Y. ARG L E B LB
25, Woese ™Ay RYE WA 2R HE 4
f(genomic) . & [H ) (genetic) . ¥R AY (nucleic acid).
JFAZ A W ) AL 5 B AFAE K I S i S 1, i
H AN & A TN 22 g, Bl e a 1
L2 B B LUCA A A J5 PR B2 1) — o Jie o S
B I S PR A 2 R 2 1 T A B R B S 1
JF H LR R AR A H) 5C R AL TR . ARG
EAE RS, A HE A TR B R G Y R
B ALE], 2R T R0 e SEAE TR BN AAE 1, 76
XA B e A /N R R — e B R R Y B
1M 7E LUCA Z 11T 38 A7 £ — A>T g a7 5 J5L 0 1) 2% TR iy
BE(HPRNATE L), teish B LG 8 A Ak i o, PR
K2 ) B 43 Vil 5t 4% 1 8 R R AL i D e

R Wit 58 AR 2 R Rl - T 5 4E (Arcady
Mushegian) F1Ji: 4> - 7 (Eugene K oonin)! 8 ] H 45 %k
PRI 24 19 7 A T A3 — 1 A AR R o i
FR) Bre /NG 3 DR 4 (FE 256 FE (R, HE AP R 43 3 X 72
WA R A M EEA YA R RY, B e
(4 H B0 AT LA B9 380 3 [ AH S e 0. (L 5k 26 35 PR 4 vp
IHEAFETA 5 DNAK HIA G C 1, Wt 2t
AT R FE AN [ A 5431k R S5 A B, i At A
I 0 ) R 5 9 38t AL 0 TR RNA. SR T A A b8
I 2R W1 B A AE W0 DNAJE H RNATEAZ A% 1R 340 i i



FRAREAR A T & Ay T, i L B8 L 40 B R B A
F14) A2 AR A T S I T £ I 5 AR AR %) A 255 ) A —
SRS B 35 RS 5 S s e A 1A S ] A g 12028 43
HIDNA BB R 7R SR (L ik ok 2 5 . =3k
SRR, Wt UL UCA R L ) i = DNARY. i
PRI RNA T FUR B IE A 1, H TR A7t e
FE LUCA 4 i} J& Ab 76 RNA HH: 5 i o B J2 2 4 it 4k
FIRNA- i -DNA R B L.

2.2 LUCAJE T Ay S A2

20114160, 7044, Woeses A2 S 1] FH 12 4
TR/ FERNAJL P (SSU  rDNA) 51 SEBF 58 4y v
RZR, IEEAEY S AT . R A A A Y 3R,
A LUCAAS 2R I AN A A, T2t 2 i
FRL(R) i S A R M SR AR AR — R T B 2 R AL
(4 1 7% (community), & fi1JE i — A~ LB, A E
Z ) AT LA T HE R B A7 % . AR R R (RT3
Y18 5 24 1B kAR (genetic annealing model), X
AN B A TR = 19 388 1% 27 1R B2 (genetic temperature),
502 DS PR 114 28 SRR K - 35 PR 55 % 114 5 R 34 AR
i, BEERAER G ARG, 420040 A 2540 10 To ik
TE L. Z 5 BEAA ) 1ot 4% 27 I B2 12 48 [ i (cooling),
B S 2% FIURS B 1 70 45 A8 RN D BE Y S B, 20
W T AR 2 (anneal), 4 B A S I D, R R B —
2 B BEIG A A LA IR ST I FEAA 8K 5 T a0E b i 40
B A A 2,

19844F £ Iy 17 -3 72 (James  Lake) %5 A\ 256 A ]
RH A AR RE ST i e K B S
R R HEA TN EE SRR, N EY iR
Ak R A B A B 2SS, T AR AR W W DR T
R R T CR R B UE, Eocyte hypothesis).
25 % 18 BE U (Tom Williams) %5 A 128290 i 75 ) [4]
BA 4 0l X A% B AR /N 3, DA Ry — BB 7R i A R
ARER B 5 S L s L BRI SR B B AP A kA T
RGERB T, BT HZAYRE T HREBTACK
# '] (Thaumarchaeota, Aigarchaeota, Crenarchaeota
and Korarchaeota) iy #E1E, [AIFE S HpA: iy 2 4 S — 4,

He i 22 W43 SR vl T R A T e DA R LR A
U5 F 7 T TACKGE T4 X 45 21 8Ok Bk 2 B 22 K
THF. BRLT EAFE AATRER, By EAAAEY T
WAL R SR Th e DS L R A B B ARiF £

HEr ¢ F B M R T s R E A LI 3
A0 e ok AR B AN AL S (last eukaryotic
common ancestor) fl % JE B N 3 A= 1 7= 9, Hk,
HAREAY LR A E — A g, fsiste (s
S AE AR Y PR S R A DG Y, A T 4R
) 355 DXL DU RN 20 B BE AL, e, B AR AR 2
H I R E AR R, B EZREEN
ESPs (eukaryotic signature proteins).

20154F, FHfi #i 15 5 B2 R K 2 oy T A W) 2 K AR
Wi AR (Thijs Ettema) &t T A AfF 52 A A7 6 K Pe 7
MR R BT —FoBr B B T 12 Lokiarchaeota, 1 SCFR
NI B T B TACK M. W H I A 2 kA
P42 FHE AR 2 B e W % L 2 B TR B AR W R
GRFmIEMEE, FFEEREERNAT RN TFZ
ESPs, filtn4ifi-g 428 . /NGTPasesHl— L7k [ [
R AR SE Y Y. 3% L A WY 2 BREELRN T A WAk
TR O — AN, BRI O R R B
A IR 3, IR AT oY EAZ A Y R IR ST T T
— FR BT .

HFRARMBHEE, Bhfid- S22z Rk
(Nicolas Glansdorff)&: AR H T ML, ik
SHLUCAA 2 a7 B9 SRR 0 I AZ A=, Tt 2 I
U F) L A% 40 il (protoeukaryotes) 20 Ji i & 2% 1Y B 14
AT BEE BRI, S ZMERENIEARM
AR T, T R R O O LUCA R R T 3840 3
[H 4 ik 7R 1k (reductive evolution)ilii sk, 22 )& FE i
AR R N IR L E R B,

H IR R SCRIFEIE B LK, MR 24 .
TG BN o AT R A W A Y — M LA X
I, LUCAR 1% 24516 R0y e #1055 fa7 510 Ji
Y, T EAZ A B A R g K R AR TR Y
ifif Glansdorf 4t i 5 1% G N M B[R] 55 7E T, ik
Ry AT A i Ak 27 1 Ak 3810 T P 3 LUCA B9 T8 12 —
MR R R B B, B PR — SR U L 451
DIREA X & 22 0 © B A A A MR A=, 205
Aoy A A X R T A A SR
WA & BLESPs, A7 7 I A% 4 i v & B 25 BLAY 41
M LAY S Hf R LUCA S B R 5E 4 i 5% B F ok
). HAR A — e TE A A i 2 A B AR N 12 2
FLA AR 1B 3STL {1 S T I R TG0 2 HE R 1
TIE 4 156 B LUCA it 2 ECAZ 40 i, 177 HL Glansdorff th 1%
fE 25 th A FHLAY 28 R 18 B 45 08 3 Ak 02 el 2 A= i
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FHUMBELUCAE & B4 =W/ AW A LN, A
ANBE M ST A B AN A i B A Y, i A A A 3
AEAEFWE?

— 7, BT HATRAE Ay Z R R TCAR T, B
SEARFEIA A IR e R LUCA R . i
B8 A% AR W 0 AR B ) (), R AT i — AN 8K
ISMEE IS 8. 55— 7 iE, A2 RERIT 5 I
A AL H A5 S I DNAR R —RERZE I, A A
B VRS T AR Y R KOE S R A R i A5 AR . ISR
- 4k fi (Maria Rivera) 25 A PO i 43 K 46 s,
Vi R 4 T AR ) 43 M 5 B BE A (informational - gene) Al
PRVEL A (operational gene). 13 E 3L 7E 4L | L AR
RUBEL, ETATEMN . k. B, 0 GTPase,
ATPasefItRNA [ & 1, R /E 2 N 2 2 5 2 0k
R . RGN IRWIRR . BEIE . TR AR, BF
AE R R] = A DL R A M ) PR s T e A R AL
%K (Ford Doolittle)PIA Ky {5 B 5L, 45 512 rRNA
HH, RKOTRES Z RN RN, KA e
PSP OREsty/P QTS S - NSRRI NS I F i E SoR
T B AR BLAS, v £ Bh oy 7 A0 B AE A L A 4
TE B R = BE A e A PR A1 ) 32 21 AR L 1Y
T, [FIREHL, 82BN R KE SR 5 A X P fh
(4 AL A B IS AR S IR 4 T 04,

2.3 LUCAIMCIHFFIE: AFRERFE?

i PR AR Z W ER IS Oy TR AR AR, BT
DL AR B T LUCA Z IR E A WX A 458 IF A 4
W AR EEI T A S B A BE, ERERY
b2 R 2 T A i s A 0, R4 LUCA SN
o] 3% A= i Fir o A BE R 2 10 BB 2 A 1 e AR O
AR R e 2R E], el B B G B
TR T R AR e AR A 4 2

SR PR U (A WL BEIE ) Oh A A TR TR
WRIWHC, H, O, NA WA HLRG h, B RE %
I 7= RE. B bR (Oparin) 23 Jy JRUBA T VE - — AN & &
AN CETRG, Eatrr T, B TAT
FLA A FERR R LA S A AR S R A R, BT LA
e R AR SR AR, B AR A SRR
JE A AR ORI, AT R A LG R A
AN Z AL T — B A R A, (HR A R AS B
JE— BB FERE R T 2F RN, St B S R A5 Y
AV I R G, AW S o AT B 5 R RE
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(224, I H A AL R e & Bl R 2
HER T B A0 399 B A 48 o R Y, axX 2k A 4 R
BAFHE, &4 KENRE S, (B A
w0 O 1] - FH A R — O [ BERE 1 Ko F, A2
T HN—AJ7 1), 540 2 A R A A B U R A
BEEIERR. T XMW, AL EAEEIRE
Ay S

H FEE AR VLA S LUCA SR F 35 B4 4, LLHD
BRI K R FEAE Y HL A COLME i, R 2 ik
il A AR A R i DR RN RE R Y S B . S b
ATEREIB R ML BR I ity B R R —TE A% AR
R T T 2 T R R AR AE B COL [ 2 i A, & A
HofE K B T A SR JFL CO,, B AT, I 7 A F
(= e ) B SR (7 SRR ). HofE N [ &
CO 1 HL ~F 4 AT LR Y5 T M BR Ak 4 1 ] —— g 20
A1 4k (serpentinization), —F' [ % Y Hh #A4R1R T VAR S
B, KA EALFE A M H,, I8 COLE ik F e I
PR g 2ok R 20

WL IR 25 R WF 5T LUCA Y 8t 4% 4 o AL gt ek fiE
2 A e Fb B DR A A 00 i A AT IR B T T A= )
M Py EBAE AR A 3L R L o AT S e
(Christos Ouzounis) A1 PA 3 3:f 4= 35 [K 21 )7 5] LA Aoy
Aed R, HEA T MM EATE, —NEH
324N AT M EATY. IAESRR T > s 55
il . A LG TAE T REA E R 14N, & KER A
21 AT B 45 A DO F N — BB {5 B RO, 4
B LUCA A9 AR 31 ) 2% 1 3tk 1% ML 5 B0 AR %) 40 g
AT BEAEH AL

AR AE T A A B P AR A AR G SR [ R AT LGB
PR L[RRS4, EJE AR YR A BE 4 3 R A 1 4% 3
IEf, A T REE AR RN R T KR, BT L
RAMER 2 T AT — 2 R T LUCA Y JE R 3 J2: 78 L [A]
M2 G A SAFB B, R T g A~ ), fE [
FE 2 IR 22 R K4 0 HE AL AR W1 OB -5 T (William
Martin) 45 5 i 1 BAR T —Fh S P8 0 k. 5
AN DG 74— 41 B A — ol oty T LA 3 A EE AN
], A AT48 5 A0 St S R 2= /0 S BIAE 95 b 240 1 R
TR, I HAE RS K E W L Bem S 55 2 TR
i b, A 2t ik B T 3554 RE A I ) 3 [ HL S
FEHREE. XEEARENRE SR LUCARE—2%
FERS IR B R Y, A TR E B H,, COMIR R
PR B8 1 2 A0, TV G B A W T (submarine hy-




drothermal vents) 1 ¥ 855 Hr, Jf HARKH T HA 17,
FHWL & 2 (Wood-Ljungdahl pathway)i# 41 CO, [# &,
i ELARE &L M1 A LUCARY AR 3% 5 A PR
) T b B A= W R AR 72 20 R A AR T (clostridia) F1
7 /% 1 (methanogens) 191,

77 B b B (ol ) P 2T T (A 1 ) 0 A 3 v
RN A0 B SR A R RS, BT R R AR
BRI R B, A DA A, BB £k
AR, AR¥F U N ENTELUCAK
Je oAk R i 2R NS B R BT A T 7 AT
& T # B T E ] (Euryarchaeota), 4K 11 fi i B
*: F e ] (Bathyarchaeota) ity 5 46 24 i 1) i [
P & BT BT A A S I e T
BE AT 24 0 — BT 2E, FE AR AW AR
FEZIt RS REE, oIl B e E e
B I 1) 53— T0UIE 5% & B ol B 1) i e R A BB R AT
[ 3% 7 2 T2 VE 1 (acetogenesis)!*, 3¢ & — F JE 5 1
B R GR 0 R ACEHE X, KWLk B A 2 a0
PR OISR AR . eAbh, SR RO B R B
A BEFI PR 55 v 5 Ho AT COL M HL iR RE R B B &
1B 7= 2 I H M COLME M IR W R 4T H 37 7= L TR 1R
M, VAR AR s e L R R R A
1y, R4 e AT — A~ 4l g I8 B 77 (intracel lular
syntrophy) BRI 20, BIAE WA RE R B B AR
FEYIE S fig B SR PR AR T 1] R R I B
FOBE AN 37 7= LR AR S AR L R, S 300 A iy 1Y)
W HEHE T H A1k

3 e

KTLUCAKIA R B A IBAAEARZ L B
BB A0 M A O R 2R R REAR 2 8 AL ) T JE DNAGE &
RNA? J5 A% H 0 2 B Y 2 2 — 4 g [ R Y
P IL 2 BA I SL AL RE T B SEAAR 2 20TA | ol T A

it ) R E A e R 2 BRTHERE A 2. B
THISCHR B LA, 5 T LUCA R IE P IA & 3E 18 #h
A Wt — B AT G M B B . B3t T 1eS
rRNAZE PR 4 £ A Ak A 2 AL T B AR 35 A B e —
e i W Py TR, AL AR %R M X AR Y %
AT LUCAR AR 4852 (B 2 I M40 26 1 5 5 51 B
A 1 1Ak 2% B 40 B s B A R ) e R 5 B
LUCAFE H 1 W 15 5 RNA T IR 356 A 45, W RNA
FE i T RERE; RIS R 2= 5OR AR W15 B 24 1 F
Bt a4 LUCA R 40 i GC & = AR . B L H i
HIRZ R Z I AN RILUCA R EREY), i1k
LUCAHIEAETIRIFE T, Z e A 12121k S Le g
T O 1R T Y g (DAL

20034F, B} 5 T K KK B (Mimivirus,
Mimicking microbe virus, EBUGRAE YRR T RO 5 15
VI G R, IR R AN UARBIE K, i B — 2Ll
FBEA S U 78 A0 B A0 Al A= 2 40 i b A A TR 1
PR 18590 201 34 i [ 42 7 307 - T B8 K2 1Y) 14 35 K BT
78K (Chantal  Abergel) K LA 7Y AT BA & 30— F i () 44
FHUHT K 1% 9% 75 W& 22 47 (Pandoravirus), {H & 76 H 3t
PR 21 R A5 8 o 93%17) FiE PR AN BE 38 B9 21 T 0 (1) 25 4 Fh
Z 0 R IR T A B IR R G4, A EA AT RE
FETEAR BB AN A A e ? A AN MTE A%,

Bt AR B AR A H 35 AR A% R O (R 4 2
b 2 e, NATTAS 31 Tk R 22 A ) 0 B TR AL M
B, TN T FAT A A VR AL A A AT . A A
AYME BT B, BHRRE QMR M TR
R R RSN A SE R, 45 Fle 52 15 19 8 R Y i &
PR FATM LB TR G IER. BlEa it m
BE—UKH R B, #RAERE AT B R
FOHAL 15T AR Ay L EAL e B e e R T fE
SRRl N A Ay B SE SR — ELRFLE T 2. Wik,
FEYAAOR, A A B SR PR T ik R 2

Bt RAFHRANRABERERDWATEZEL.

RPN
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Who isthelast universal common ancestor? A brief discussion
about its genetics, cellular properties, and metabolisms

X|E Juanduan & WANG FengPing’

Sate Key Laboratory of Microbial Metabolism & School of Life Sciences and Biotechnology, Shanghai Jiao Tong University, Shanghai 200240, China
* Corresponding author, E-mail: fengpingw@sjtu.edu.cn

Life, in essence, is defined as a chemical process characterized by the ability to self-replicate and metabolize.
Abiogenesis (i.e., the origin of life) has been the subject of extensive controversies for centuries. Many scientists
subscribe to Charles Darwin’s notion that all organic beings that have ever lived on Earth may be descended from a
primordial life form commonly referred to as the last universal common ancestor (LUCA). The age of the Earth is about
4.5 billion years and the earliest life may exist more than 3.5 billion years ago according to fossil evidence. The precursor
molecules necessary for life may have come from meteoroids, comets, interstellar dust, or from Earth itself. It has been
posited that life on Earth, or LUCA, was an evolutionary outcome of the RNA world, a period of time when the primary
living substances comprised of RNA — or something chemically similar. Several observations suggest that RNA could
have served genetic, catalytic and regulatory roles before the evolution of DNA and proteins. However, the question that
still remains to be answered is whether LUCA’s genetic information was carried within the RNA molecule, or had it
aready evolved to ahigher stage of DNA genome. Carl Woese proposed that LUCA began as an ambiguous progenote, a
community of organisms that lived in a pool where they could share genes with each other. He further theorized that it
then separated to three lines of descent including bacteria, archaea and eukaryote. Phylogenetic analysis based upon
whole genomes revealed that LUCA was common ancestor of bacteria and archaea, with eukaryote diverged from some
lineages of Archaea. Recent work using phylogenetic and metabolic reconstruction analysis suggested that LUCA might
have been anaerobic, thermophilic, CO,-fixing, Ho-dependent with Wood-Ljungdahl pathway, and N,-fixing. Although
many efforts have been made by scientists to understand LUCA, it till remains an enigma. Here, in this comment, we
will briefly summarize different perspectives concerning the nature of LUCA, and at the same time share our opinionsin
the discussion about (1) the genetic material, (2) the cellular properties, and (3) the putative metabolic characteristics of
the last universal common ancestor.

origin of life, common ancestor, RNA world hypothesis, progenote, tree of life, autotrophic origin
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