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Table 1 Ancient pathogens in cryospheric ecosystems

RRE FEARIR BSFER (F) Bumt XERRIR
5 Cryptococcus magnus A8 FEARAKGES 105000 I PEELEIIFIA BB BRI [25]
Aureobasidium pulluians Scari oarakyR (B EILFEILE) 900 INCESRRES [26]
5 Diaporthe helianthi 183 [ % RN RIEEESr
Candida albicans [ o 23705—7 485 REQEE RNy LI ISES “

634120214 - %365 - £58



wraEnEmazsEnz2 [N

BHAMZERNE, AR FHHh. HHERY .
2016 AFHRE i Y BUACIEREN , A5 HHE W U AR ]
REVR T LB TR L 70 AR4AF A 52 AL DI EE P A ——1k

S 9 I A B FeALH] o FEPYARRIIZ I8 K ARSI 21 1 I
FaRE Y, RIS LR 1 RNA 5 AT LATE 5 26
JEVKSOK IR EATE o DR VREGE A7 RO T A 52

TR S EOIEAT R, WY, AR TS ARGYR I R BE T KR TR N A B
QR AR AP, MR T KR IR M BOR R T VK AR S RE . 7  AURR h DX I vk DR 7 11 1 g 36
FRALTIYHL, ZmK ., SRR A, A RGN 1 2 o 2E Y, o T o I AR R A

AT A S AR B0 KU o ity & R o ) o

AR B, i Te A Ry A i P g

SN AT T KRN RS HE AU E IR i, EEES MR, WA Yk KR
22 A= PET, AT OR I AL BT AR (A e A . T 2t

kB G ERARY RE, KEEHFIERS
HEmERRFT ZEREA SN, SARBEARK
8 i o o WESEF VIR AR . b
DXCTRVK . Iz =2 5 KA DR VR B B rh B IR T 4 L
HAETIE L JT4EH) DNA FIRNAJGRE (%£2) o —8bly
R T4 14 s DR 2 45 4 o0 A T4 A 5 T S e A RN B 17
o 1 ELA AR, R R I R B R T T R
HH R 1 2 10 RB TR A DK P e e T S B0
W KA 2 A I o A BR VKR V) S8 9 24 i o A
FAEAFEH R AN WG58 ) T TP REFIE S
HAFRIRAE BRI, PR B2 hiza” . “H
67 o R ARG IR IR . i T EARA P S
RGN R T AN, o AT RE XS A A
A U, TS T 2 WA G i 7 o

KABIRF R AR B LS RATR A AN E

W Tl KR A R e, DR
BB I RAE . BB AEREDLE] . TRASETIK
VR VB 75 1 B A P 2 PR B R S AR AR W B T Ak
P, RS ENEACR, HETHE LI
BRI A P A UK
2.3 MERNEEER

A F AR R KB AW E AR E KR
PUAE RPUVEC S B At AL T A
(0 — U, BRI 2Bl AE R 32 40 B ™ PR A
efiefe . YA Rbuthd 28w IH N ThiAdRWH . A
i, BFSEE CAEVKVRIE SR B th R B T Kk i &
PP DR ) A TR RN T R R 2,k S R B PR A
Fo 50 RAhPIAEE, MBS A I A 3K 22 B0k vk PEL BR
BB VR ZHu S S A EO A0 TE P DG R
AAHME, X FRIIPUE RPUEEA W B R

M=o

RAFRAML, REALHCEENT —Lilan ], RTARMA LRSS,
2 KFERNERE

Table 2 Ancient viruses in cryospheric ecosystems

== oseyit] [EFIN S ESFER (F) BE XERR
Pithovirus sibericum, Mollivirus sibericum DNAJRS FARFAIAR LT 30000 THHR  [29,30]
Variola virus DNA fRE FEEFR AT F 300 A [31]
Tobamovirus RNA & BB = Bk 140000 B [32]
aCFV (5 geminiviruses. Sclerotinia sclerotiorum FE3T) DNA fRE 700 k7|
AR AKX [33]
aNCV (Cripavirus genus) RNA fEE 700 BR
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Microbial Evolution of Cryosphere and Biosecurity Concerns

XU Jingyang' ZHANG Qianggong’ SHIYi'

(1 Institute of Microbiology, Chinese Academy of Sciences, Beijing 100101, China;
2 Institute of Tibetan Plateau Research, Chinese Academy of Sciences, Beijing 100101, China )
Abstract The unique and extreme ecological environment of cryosphere acts as a gigantic reservoir of microorganisms, which
preserves precious records of the diversity and evolutionary history of ancient microbes. Climate change and human activities have
made significant impacts on the ecological system. Global warming causes melting of the cryosphere that remained frozen for thousands
of years and releases microorganisms, some of them are recovered to life and constitute a potential threat to the ecological environment
and human health. It is urgent to combine multidisciplinary research forces to investigate the microbial ecology of cryosphere, analyze
the microbe pathogenesis and transmission mechanisms, as well as evaluate the biosecurity risks caused by the reboot of dormant
microorganisms.

Keywords cryosphere, microbes, climate change, pathogens, virus, biosecurity
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